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Carburetion 


LMOST everybody knows that 
proper carburetion can con- 
tribute more to superlative motor- 
car performance—"pep,” power, 
speed, smoothness and economy of 
operation—than any other phase of 
motor-car operation. 
In simplest terms the carburetor is 
a device for transforming liquid 
gasoline into a vapor, mixing it with 
air, and then injecting the mixture 
thus formed into the cylinders of the 
motor. Although the principle is 
comparatively simple, there are 
several factors in the process that 
tend to complicate matters. 


For instance, the proportion of air 
that is mixed with the vapor 
gasoline is, for summer driving, 
different from that used for winter 
driving. The mixture varies with 
high engine speeds and low. A 
richer mixture—that is, one with 
an increased amount of gasoline 
vapor—is desirable for speedy “get- 
away" in traffic. 

Perhaps the most important factor 
in carburetion, aside from having 
the correct mixture of air and gas- 
oline, is to get the vaporized mixture 
quickly into the cylinders. Gasoline 
is caused to vaporize by the addition 
of heat, and when in the vaporized 


Namen 
oy 


The line of fuel travel ix short to every 
Cadilla-La Salle eslinder 


Fuel must travel far to reach every cylinder 
when the eylinders are set in a straight line 


(Cutaway view of the carburetor designed and 
buile by Cadillac for the Cadillac and La Salle 
godegree Veype engines. It is known as the 
air valve single Jet type", and embodies a 
number of exclusive features 


state must be conducted immediate- 
ly to the cylinders—while ie is still 
hot—or it will change back to a 
liquid. 


There is no other eight-cylinder 
engine built which permits of such 
quick distribution of the vaporized 
gasoline as the CadillacLa Salle 
type of engine. A glance at the 
diagram below will show how short 
a distance this vapor must travel to 
be distributed to all eight cylinders 
of the Cadillac-La Salle engine—and 
how far it must travel in a motor 
having its cylinders set one after 
the other in a straight line. 


In the CadillacLa Salle go 
degree V-type engine the car- 
buretoris placed in the heated 
space between the two cylin- 
der blocks where conditions 
are most favorable for rapid 


and effective vaporization of the 
gasoline. Since the inlet ports are 
grouped around the carburetor, the 
vapor takes a short, direct path to 
the cylinders, reaching the com- 
bustion chambers in its most effec- 
tive state. An outstanding advan- 
tage of this arrangement is that the 
quality of the mixture is the same in 
each cylinder—an extremely im- 
portant factor greatly enhancing the 
brilliance of engine performance, 


‘One of the marked advantages of 
Cadillac-La Salle carburetion is that 
changes of the fuel level in the 
carburetor, when driving up steep 
hills, have practically no effect on 
the carburetion efficiency. ‘Three 
completely automatic thermostats 
maintain proper carburetor adjust: 
ments for every operating condition. 
One thermostat regulates the mix- 
ture for maximum efficiency in 
regard to speed. Another thermo- 
stat tenders seasonal adjustment 
unnecessary and keeps the carbu- 
retor functioning just as efficiently 
in summer as in winter. A third 
thermostat governs the action of 
the special pump that forces extra 
fuel into the carburetor for quick 
acceleration. 


Cadillac-La Salle carburetion is just 
one of the many factors that con- 
tribute to the brilliant performance 
of the Cadillac-La Salle power plant 
—its phenomenal smoothness and 
quiet, its flexibility, its sensitive 
response to control, its rapid accel- 
eration, its easy 5] 
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without salesmen? How can you 
¢ more than double the savings 
rank interest rate, with all the 
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Vital to investors are answered in the new 
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desk. In front of, him. was a 
framed picture of his wife an: 
two children. At ages four and five his 
children understood only the rosy side of 
life. ‘They knew that new shoes came 
from the store, but had no idea how the 
money was obtained to pay for them. 
Lucy’ Hopkins was a delightful young 
woman, but she was trained in ways of 
home-making and child-culture, not in 
the ways of business. Walter was the 
business head of the family. It was an 
ideal combination. 

Every time he looked at the picture 
Walter experienced a thrill of 
mingled with a feeling of dissatisfaction 
bordering on fear. A good job, a nice 
home and five family, why should. he 


should 
and the 
Tt was only natural that he should ex- 
perience concern over the future. 
PeWalter reached for his person 
book, as he had often done b 
all down in black and white. Their home, 
which they were buying through a build. 
ing and loan association, was partly paid 
for. There were a few hundred dollars 
the savings account, a satisfactory 
the checking account and 
he safe 


deposit box. All told, Walter 
about $10,000, and then there was his 
$10,000 life insurance policy. Just an 
erage situation for a married man, 33 
Years old, earning 87,000 a year. 

"A few hours before the incidents j 
mentioned Allan Case was running 
through hi card le Up came Walters 
ceard, indicating that he was soon to 
from his 83th fo he Soth year. T' sce 
Walter today,” said Allan, “and bring up 
the question of more insurance before his 
rate advances” And so it happened that 
It the peychological time Walter received 
4 visit frou his insurance adviser. 

“Tam glad you called.” greeted Walter. 
“have just been going over some records 
that show my financial worth at 810,000. 
A'few years ago that would have looked 
like a lot of money. 
shader to think how litle it would be 
now for my family to. live on 
Sraktnctestat toeptans Hew oko 
Ange 8.000 insurance policy?” 

Zl ‘application 
blanks” suggested Allan, “Let us do a 
Tittle figuring jecting and deter- 
ne a ow much insurance you should 

“The way you figure. you are worth 
$10,000. “That,” plus your 810,000 in 
surance is what you are worth—dead. 
‘The way I figure, you are worth about 
$116,000—alive. 

“That's interesting.” ssid Walter. “I 


Do You Know Your 
PRESENT WORTH? 


By WALLACE AMEs, Financial Editor 


have looked at my records many a time, 


but I never saw any such figures as you 


nawered Allan 
‘you may normally expect 
‘about $2 years. Let us assume that you 


187,000 a year for the next 
5 yas no ntl the ec of tha te 
would you have used up both princi 
find inierest. "Thus the prevent worth of 
re earning power may be figured 
116,000. 
‘ou are not le 
gestion that T insure 


up to the sug. 
ow for $116,000, 


“Hardly.” assured Allan, “but you 
need more than, 85,000 additional in- 
furance to provide properly. for. your 

You probably consume hall 
income yourself. In the average 
instance the widow and children live com- 
fortably on half the income earned by the 
husband while he was alive. ‘To replace 
the present worth of your earning power 
vou do need at least 850,000 worth of 
uppose you carried 830,000, 
premiums would be a lit 
than $900 ‘or about #75: mo 
could dig month easily enough,’ 
‘sid Walter, “but 830,000? T would hate to 
of all the sharps and swindlers who 
be following up Lucy if she sud- 
fell heir to that much money. ‘She 


‘The 
I 


“There are several ways for you to 
protect your wife against bad business 
Judgment,” said Allan. “One way is to 
make surance payable as monthly 
could get a 830,000 policy 
‘would pay back 8250 a month for 
400 months before both principal 
and interest was gone. ‘That's nearly 34 
‘years. Such a policy would provide your 
family with that part of your future earn- 
ings which they will enjoy if you continue 
tolive and earn your present income, 
ieee avatar ples that ha pte 
great popularity of late years—the life 
insurance trust plan. You create your 
estate by taking out life insurance and 
‘you arrange to have your life insurance 
‘state administered in much the same way 

Id an estate consisting of eash and 


billion dollars of life insurance in force 
under the plan. 


x. You immediately provide 
(Continued on page 5 


trust are many 
‘your family with 
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De You Know Your 
Present Worth? 


confortable living income. You relieve 
your wife of all the business worries of 
handling a large sum of money. She gets 
her pay’ checks much the same as you get 
Yours now. She knows what to depend on. 

You obtain the benefits of 
perience in the investment of 

You are sure that your 

catefully selected 
ies. You know that those securities 
are watehed continually and that changes 
are made as circumstances justify. Your 
family & more surly, provided Yor Ce 
y ig for them now. 

" roadly speaking there are two forms 
of life insurance trust, one set up with a 
trust ec and the other arranged 
with the insurance company. The chief 

ference hetween the two arrangements 
the matter of flexibility. In the in- 
surance company plan your beneficiaries 

ine, which is close 
of the principal amount. ‘The 
rance company is not permitted to 


wtinued Sram poe 8) 


For example, 
£1,000 out of px 


special ided for that pur. 
pore. Your beneficiary gets adefinite sum 


you can leave t 
fretion. You ean arrange s9 that spec 
sums ean be paid under certai 
stances, ach, at in cae of scknest or 
when your children are ready to go to 
College, You cat if you ike set a maxi. 
mun that will be paid out on these special 
“Under the bank: 
estate may grow in pr value, of it 
- Under the insurance com- 
jury continues to 
stipulated, non 


interested 
‘out wh 

at et Wo abe 
practical at this time and have the papers 
t Tt will be a great source of 
satisfaction to know that my family 
provided with an estate of $50,000 whi 
cannot be squandered or frittered away 


the _agre 


For the past three years Porvta 


Sermxck Moxruny has carried this 
Getting Ahead Department as a regular 
monthly feature. It has been the aim of 
the editor to discuss financial subjects of 
erest and application to the average 
We have written about 

ing_and loan associa- 
tions, mortgage bonds, investment trusts, 
public utilities and other classes of 
securities, about budget plans for accumu- 
Tating a modest fortune quickly and safely 
‘and about various phases of personal and 


family finance. (Continued on pape 8) 
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THE PHOENIX MUTUAL LIFE 


INSURANCE COMPANY 
of Hartford, Conn. 


has developed, out of its 78 years of experience, 
a new financial plan which enables you to 


RETIRE AT 55 


Under this plan you get not only immediate protection 
for your beneficiaries but also, for yourself in later years, 
@ guaranteed income you cannot outlive. 


What a dividend-paying $10,000 
policy will do for you 
It guarantees to you when you are 55 
A Moxruty Ixcome ron Lire of...... $100.00 
Which assures a return of at least, $10,000.00 
and perhaps much more, depending upon 
how long you live. 
Or, if you prefer, 
A Casn Serrimtent at Aor 55 of . $15,100.00 
It guarantees upon death from any 
natural cause before age 55 
ACasit Pavatextto yourbeneficiary of $10,000.00 
Or $50 a month guaranteed for at least 
24 years and 8 months ...... ‘Total $14,823.00 
It guarantees upon death resulting from 


accident before age 55 

ACasuPayaextto yourbeneficiary of $20,000.00 
Or $100.00 a month guaranteed for at least 

24 years and 8 months ...... ‘Total $29,646.00 
It guarantees throughout permanent 
total disability which begins before age 55 
A Mowraty Disantuiry Ixcome or .. $100.00 
And the payment for you of all premiums 


NOTE—Married men and others having dependents will be interested 
to know that you may also include ia this plan a new provision where 
bby neither you nor your beneSciary ean outlive the Retirement Income. 
Similar plans for retirement at ages other than for women 
policyholders, are also available. Further particulars ou request. 
Mail the coupon below. 


your ew RETIREMENT INCOME PLAN, 
Income t start at a 


‘With less than $50 a 
month added means 


$15,000 by 1944 
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money increases wh 
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tral, and describe Reo! Esote Mor? 
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he coupon new For "Fifty Six Years 
‘of investment Service," and 
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Do You Know Your 
Present Worth? 


(Continnt from pase 8 


The financial editor would welcome 
letters from readers indicating subjects in 
Tio nang pectal expences i 

tters relating experiences in 
aectting ahead, of giving the details of 
plans or methods which have succeeded. 

"failed, are also welcome. We extend 
this invitation to write us as a means of 
making this department of greatest 
usefulness to our readers. 


To Help You Get Ahead 
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[FETS Year of Investment Sery 
feo" describes the history of progress of the 
FH. Smith Company as well as making an 
attractive suggestion in rse mortgage real state 
fonds: Maybe abaised by addres the home 
office FH. Smith Company, Smith 
Baildiag, Washiogtoa, D. C. 


‘The House Behind the Bonds reminds the 
investor ofthe importance, not only of studying 
the investment, but of checking up the banker 
‘who offers i. Address: Fideliey Bood & Mor 
age Co., 1188 New York Life Building, Chi 
E20, I 


“The favestment Trust from the inves: | 
tor's "presents an explanation 

hi form of arezaber ia candy waderood 
terms illstrated with some interestiog examples 
of how the geaeral investment erst will help 
the man with §1o0 or more eo get ahead. Pub- 


How to Retire in Fifteen Years isthe story 
ofa sale, sure aod definite method of establish- 
ing an extate and building an iodependent in- 
come which will support you the rest of your 


‘on the batis of your preset living bod 
ite for the Booklet to Cochran &’ McC 
Company, 46 North Dearborn Se, Chicago, I 


How to Get the Things You Want rlshow 
you can ave insurance as an active ‘your 
Rogan for pestiog ahead tiaocially.| Phoenix 
frual Life Company, 328 Elm Serect, 
Hartford, Cona., will seod you this booklet on 
request 
The Guaranteed Way to Financial Inde 
pendence tells bow 2 ‘monthly sao, 
Glas sll Being you foancal inden sce, 
tite for thit booklet t9 lavestore Syndicate, 
100 Nocth Seventh Sereet, Minceapolis, Mins. 


‘The Making of a Good Investment cells 
how 6y45can be made on sovestment 10 Fist 


Mortgage Boas in waits of $30, $120, $259, $509 
and. Sica; how the boods are aod 
hhow simple it = oo purchase them. For a copy 


of this bookler addsess United Seates Morezage 
Bood Compaay, Limited, Detroit, Michigan 


‘The Investment Trust from the In- 
vestor's Viewpoint is 2 bookler describing 
the investment ust in non-techaial language. 

lished by Smith, Reed. & Jones, Inc 1425 
Eiace National Biol Building, New York 
‘This booklet explains how both earning power 
and salecy are applied 9 moderate sums of 
imoney through the instrumentality of the in- 
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Ticecot your evn future snd 
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fortune. "No edifice is raised 
without a foundation—no suc- 
teat is won without a plan, 


‘The Investors Syndicate plan 
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“FISCAL-MANAGE 
INVESTMENT TRUSTS 


To make 
more money 
—read this booklet 


{Tt will be a quarter-hour well spent 
when you read “The Investment 
‘Trust from the Investor's View- 
polat:" Te brushes aside cobwebby 
speculative ideas . . . shows you a 
lear, sane way of investing for 
profit ax well as for safety. Barron's 
Weekly says of investment truste: 
“Tei probable that never before in 
history has the stock-buying public 
‘been invited to participate in a new 
development in which it had so little 
chance of losing and such a good 
chance of making money.’ 

Financial Investing Co. of New 
‘York, Ltd., i an old-established in- 
vvestment trust under United States 
Fiscal Corporation management. Its 
‘earnings per share increased 31% in 
{the fire five month of 1929, Write 
today— 


Ask for Booklet J-12 
SMITH, REED & JONES 
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$25,000 WORTH OF SHE BEARINGS 
ARE IN THIS EON EOE VACUUM DRYER 


Bearings, Bearings 


G 


and More Bearings— 


But ALL are sy kK. | 


E fibres of the great northern spruce flow 

day after day in a thick milk-white stream 
of pulp over screens, onto finely meshed wires 
and through heavy presses that extract tons of 
water from the soggy mass. 

‘A web of paper at the rate of 120 tons per 
day, almost 20 feet wide, miraculously begins 
to flow before your eyes and then passes about 
1,000 feet per minute into the Minton Vacuum 
Dryer, where it is dried under a high vacuum. 

And at practically every point where a wheel 
or roller turns, there's an [0S Ball or Roller 


Bearing reducing friction, eliminating power 
waste and minimizing the possibility of ex- 
pensive shut-downs. Few industries know the 
worth of a quality bearing better than that which 
produces the world's paper. In the great vacuum 
dryer shown on this page there are one hun- 
dred and fifty-two heavy duty SSCS" Bearings 
that cost $25,000! And yet its designer, with a 
foll appreciation of the fact that “nothing is 
apt to cost so much as a bearing that cost 50 
little,” KNOWS that even THAT price is not 
too much to pay for DEPENDABILITY. 


SKF INDUSTRIES, INCORPORATED 
40 East 34th Street, New York, N.Y. 


“THE HIGHEST PRICED BEARING IN THE WORLD” 
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WHAT WESTINGHOUSE IS DOING IN RESEARCH 


SCC 


(WESTINGHOUSE ENGINEERS HAVE DEVELOPED SPECIAL MACHINES IN WHICH THEY MEASURE, 
‘THE DYNAMIC STRENGTH OF MATERIALS UNDER ACTUAL SERVICE CONDITIONS 


Feeling the muscles of metals at work 


“Feel my muscle,” challenges the proud 
urchin, “I can lift fifty pounds.” But 
set that same youngster at work and his 
lifting ability quickly dwindles. 

So it is with metals. A test bar of steel 
may register a strength of fifty thousand 
pounds in a common laboratory testing 
device. Yet a shaft of the same material 
in a whirling, vibrating machine 
might fail if loaded half as much. 

Westinghouse engineers must 
know exactly how strong metals 
are when at work. To find out they 
have developed testing machines 
that whirl shafts and jiggle them 
while they measure 
their strength within a 
fraction of a pound. 


The Sen of = 
wale 


Westinghouse 


They have built machines also that test 
the strength of metals under the corrosive 
action of wet steam, and that measure 
the amount of permanent deformation 
which may result after long service at 
high temperatures. 

With the knowledge gained from these 
dynamic testing machines they have 
been able to cut down the bulk, 
the weight and the vibration of 
electrical machinery without sacri- 
ficing rel ity 

Westinghouse, through untiring 
research into every factor of prin- 
ciple and design, continually leads 
the way to new econo- 
mies and improvements 
in electrical equipment. 
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DAY-FAN 
RADIO 


Champions Quality 
in Construction 
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OU will discover the excellence of Day- 
Fan Radioquickly enough. Itisplainly 
evident in a finer, purer tone quality, 
ler degree of sensitiveness, sharper 
leclivity, extra power, reserve volume, 
icler operation. These qualities have 
by sound engineering de- 


nent. 


We improved upon a basie design which 
huad already produced splendid results—the 
buned-radio-frequeney circuit employing 9 


lubes. ‘The audio amplifier, fundamentally 
correct, came in for refinement. Two 249 
a push-pull in the final 


pedances of each part are vet 
curutely' matched, ono to another, “A 
specially designed ‘dynamic speaker 
balanced with the power output. 

The studied placement of tubes to avoid 
inter-action, and lining up of coils and con- 


slensers with respect Lo tubes have increased 
the set's oflicieney, reducing wiring by 50 
per cent. ‘Throughout, in the manu- 
facture of this new model, the greatest 


emphasis has been put upon the necessity 
for the best material and for ample material 

in every pari-—and for painstaking adjust- 

| of the whole set, 


MORE Value Built into a DAY-FAN 


Chassis than Ever Before 


HE cost of materialsand workn 
ship necessary in the production 
of the chassis in the new Day-Fan is 


sales expected and already made, 


A few construction features of 
the new model: 

The yariable tuning condenser— 
mounted on ball-bearings—is large, 
ind high-geared; it makes exact tun- 
ing easier, throughout the broadcast- 
ing range. 


‘hed from inside, is grad- 


a. pleasing small console is $169.50.* ~ 
well as index 


‘Table Model is $115.* For use with 
Table Model we recommend special 
Day-Fan Dynamic Speaker to ¥ 
match, priced at: $3: 


onograph pick-up connection 
itch. P sup can be left con- 


wanently; switch selects ps0. oct at 4 

ite eects Prices acs eeluhes: 
playing through the audio-amplifier P71CC* slightly 4 
of Day-Fan. Higher esl of 


Day-Fan Radio is now offered in three 
beautiful walnut consoles and one 
walnut table model. The large con- 
sole, Model 69, is shown above. 
It contains the 9-tube chass 
and. the special Dynamic 
speaker. Price is $225.* 

Another console, 

massive in line, 
is $175.* and 2° 


Day-Fan Electric Co. 
1709 Wiscomsa Med, 
Dayton, O- 

Please pal me descriptive literature on 


uy'Fin Radio "Tell me where Tea 
2 amet, 


© This seat on an advertisement im POPULAR SCIENCE MONTHLY shgniies the approval of the INSTITUTE OF STANDARDS. See paige 8. 
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Go to High School at Home 


You can secure a high school education 
right at home by studying the splendid 
new courses recently prepared by the 
International Correspondence Schools. 

These courses are equivalent to the 
courses given in resident high schools. 
They have been specially arranged for 
men and women who wish to meet col- 
lege entrance examinations, to qualify 
for a business position, or to make up the 
education they missed when forced to 
leave school too soon. 

The College Preparatory Course, the 
High School Commercial Course and 
the High School English Course include 
English, algebra, ancient, medieval, 
modern and U. S. History, physiology, 
literature, geography, Latin, drawing, 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 7637 
"Te Universal University” 
tion, please send me a copy of your booklet, “Who Wins and Why,” and full particulars about 


Without cost oF 
the subject Before whi 


‘have marked X in the lise below? 


2 High Shoot Commersiat Courve 


Iploeal Manasement 


Ferwmnel Management aching 6 Sisal 
5 Trae Management, 
6 Cont hezoun 


ioe 5 


bookkeeping, geometry, shorthand, 
physics, chemistry, salesmanship, adver- 
tising, civics, trigonometry, economics, 
corporation finance, money and bank- 
ing, business and trade economics, etc. 
A diploma is given at graduation. 

The lessons are easy to understand and 
you will make rapid progress because 
you will be in a class by yourself and you 
will study under instructors sincerely 
interested in helping you to get ahead 
and achieve the bigger things in life. 

Just mark and mail the coupon and 
we will gladly send you interesting free 
booklets describing the High School 
Courses of the International Correspon- 
dence Schools or any other subject in 
which you are interested. 


Seranton, Pena 


:Poecg yd 
Iiesteating CfCarooning 
1 Aiton Eosocs 
5 Seren 
Sattenates 
1B Rie 
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Make Your Building Dollars Pay 


Why a Home of Sound 
Construction Gives 
More for the Money 
Than a Flimsy One 
with Fancy Fittings 


eS” 


By COLLINS P. BLIs 
Director, Popular Science Institute 


‘NOUR neighborhood are two uew 
houses which, I understand, cost 
about the same to build. Two more 
different ways of investing the same 
uf dollars would be hard 
both owners. Mr. Adams 
tisfied 

inter 
it five 


to imagine: 
‘and Mr. Doan, are thoroughly 
for the present, at least. Tt will 
esting to Tear how they feel abo 


iding what 
the houses, th 


Almont vey 
rpend a stipulated 
that mone he can get just 
Neceuarily there 


Jah he “had it todo over again, 
T think n 


the bracing 
tf floors ts an extent thal sat hes Mle 
to fied the wall plaster erecked in. most 
pthc roent Wh the oncy thw tak 
fahly saved he bought « becutfl stair 
Soars menirovtler poe than the other 
neighbor, Mr, Doan, was able to put in 
his house. He also installed an extra- 
ordinary rosewood fireplace, all hand 
peice long had bene his — 
foe, and T suppose its worth something 
to satisy ite But he might have done 


‘pone economy to okimp on the fundamentals. 


better instead to rol his howe with at 
i& material, such as Doan 
stead of reroofing in five years, he could 


lace a first a fie 


‘one. There w 
‘arding an inespensive fireplace than & 


hile 
er hose i fin 
ined ‘off rather simply for a plavro 
ha 
tin winter 
fects mae 
the mof with a laver of good 
inetlatng material. 
an 


‘to fc up his third floor room more 
ately in afew years. 


sidered surface beauty and neglected liv 
ability. Doan watched out both for com- 
fort and for upkeep cust, and any: guess is 
that he will be increasingly satisfied with 
the sort of home he has chosen. 

T suppose if the two houses were put on 
the market for sale today, the Adams 
house would go quicker.” Its surface 
eine Noa ve On otis 
hand. it would take some salesmans) 
to put over the value of the fine heating 
system, substantial plumbing. and gen- 
eral sturdy construction of the Doan 
house. It is one thing, however. to build 
‘a house for ion and another to 
build a house with the intention of living 


‘These are things that e 


a period of years. A fancy 
going to be much help 
stem falls down on its job, and 


dh pleanure to offaet the pain of see 
the house settle becanse of poor con- 


ilding a house for his family must 
ider when formulating his plans 


‘There must always be a stopping place 


but. stop at th 


«do not make 
ing on funda 
A well constructed house lasts 


INSTITUTE BULLI 
Bui 


Insulation 
‘Construction* 


Approved Radio Prod- 


List of Approved Tools 
List of Approved Oil Heating 


Advice on Installing Oil Heat 
List of Approved Refriger- 
ors 


Refrigeration for the Home* 


*Price 25 cents each 
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A cold place to keep eggs, 


a warm place to hatch them 


..made with this grainless wood 


There are hundreds of industrial applications for the grainless wood board, Masonite 
Presdwood. The Presdwood booklet lists eighty of its uses and may suggest ways in 
hich you, too, can use Presdwood to improve a product or lower manufacturing costs. 
A sample of Presdwood and a copy of the booklet will be sent, free, on request, 


ice box, that is made 
an incubator, which 


comes from Racine; an out- 
door sign from Kalamazoo, ad- 
vertising baby chicks. These 
things and scores of others, 
ranging from tiny toys to mon- 
ster motor truck bodies, are now made of this 
grainless wood, Masonite Presdwood. 


For panels, painted or 
unpainted 

The entire outer cabinet of the ice box is made 
of this grainless mat 
smooth surface on whi 
can be so readily applied. The 
made of Presdwood because it is weather resist- 
ing, strong, easily punched or cut with any wood- 
working tools and so naturally attractive that a 
paint finish is not required. 

Carload after carload of Masonite Presdwood 
goes to makers of signs of all kinds. The sign 
builder at Kalamazoo is just one of many. He 


because of its hard, 


h commercial finishes 
jcubators are 


cuts out giant “chicks” as advertisements and 
sells them to breeders of fancy poultry who 


ron sions ano curours 


asonite 
PRE SDWOOD 


‘Made by the 
MASONITE STRUCTURAL 


wish to advertise their business 
along near-by roads. 

Presdwood is used for scores 
of other things. It makes 
smooth beds and rails for port. 
able billiard tables. It makes 
cooling trays for castings 
s, bedroom screens, 
toy animals for children to play with. 
It panels walls and ceilings of fine homes and 
the offices and corridors of the better type office 
buildings. Used to line concrete forms it gives 
a perfect, smooth surface that the need for 
hand rubbing and grinding is eliminated. 


Send for this booklet 

Eighty uses for Presdwood, many of them at- 
tractively illustrated, are listed in the Presdwood 
booklet. It will certainly pay any industrial 
executive, builder or home owner to get a copy 
and learn more about the advantages of wood 
that is grainless. The booklet and a sample of 
Presdwood will be sent, free, on request. 


MASONITE CORPORATION 
Sales Offices: Dept. 729, 111 West Washington Street 
‘Chicago, Ilinois 


Cras 


“ 


Our Re 


Standing on the Seat 


“NO ARTICLES you have printed for 
several yeurs have appealed to slike 
those hy Lary Brent. Perunaliy Til gladly 
tniaa a meal for a copy of your magazine, Lam 
ippily married. Wwemma, 
hose first thoughts are for my husband, ts 
Shen ad be, ba Tm inten ote 


itet that he ween round 
Teg in square hole. 

Sr do not doubt that Lindbergh in his barn- 

storming day's was censured by some oll fogies 

olay: to work, ete, but what cared 

texted the world wihen he pioneered 

the teil where the ind id earetul were 


1 ere ig cul et to 
juick enough to try to learn to 
rom the fat plane T ever saw until toe 
diay have thrilled ta the glory of airplanes an 
have lnged fo at atthe contral. Years ays 
Isat on' the hurricane deck nfm Wtle era 
Spt omy ed an 
Wieked myself hoarse, drunk with the jos of 
tution ‘hat waif! SoU ne & or 
tedately and eareully for my childten's sake, 
Fie’ atm 0 he 
hat an yelp with joy 
Vaery Bent (Min) Te 


The Breezy Life 


FTER reading your articles on house in- 
x and ising what your Popol 
Science Initiate i dng to ad ome bl 
inthis diertion, I certainly wae npriaed to 
Tend am arte in pour lst 
im ia whieh Dr Lace 
nth 2 naan ad 
Cag ata ol 
lings to promote 
alt 
Doctor ne 
that ‘made 
Steafty‘teduncomfort 
able the family will be 
Tome to get outdoors ane 
Cerese more, and there 
fore willbe healthier Arad iden After that 
Sivan bai exec thr 
opine it he foe for the family to rune Tate 
Tiechd howe and nt around in draft col 
un 


“Plenty of fresh sir is all rig’it im its place, 
Dut what are modern homes for if mot to pro 
‘shelter—and comfort? What do Sou 
PD. BJ, Boonton, N. J. 


This Is Good Tonic 


“Tiiecenut for" tspplemeatary “scence 

fotnut for mpplemealary «cence 
wert fora numberof jee aod I te be 
Tiersen fond totes sve cc 


wit 
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S. 


and investigation of current scientific experi- 
iy pupils can scarcely wait for 


the new numbers! I consider tof inestimable 


And So Is This 


D to wonder at the number of people 
with whom Leaime in contact who sremed 


to keep, up ith 
matters: wricatifi. Then Lg 
inted with, Porc. 
ind to wonder 


Vacationing at the Pole 
“YTHAT pets me and many more Hke soe 
Witter mere He 


this far northern count 


Fight kind of men 
the South Pode 
here consider a trip to the South 
Byrd a vaca 
every pomible 
convenience that money 
“ld bay ead, roving 
pictures, ete.—and get al 
{heat neg every day 
they want it aa 
send news back to the {7 
‘tse weld ' 
“They talk of ard 
ships, with the. best uf 
xerything to dray from, 
‘The only chance thes will 
take is when they. go by plane 
weed Inning An then i 
‘pilots here in Alaska are 


“If Byrd wanted men for hie South Polar 
ate al wo trouble in gettin 
men from Alaska or the Yukon. Tarn will 
ing to bet that if Byrd reports the discovery af 
fold at the South Pole, sou will ee every old 
urdough i Slaska hitch a pack oo his back 
‘or pull sled by the neck and hit the tril f 
2 And they, wouhd et there, 
too."—G. 8. Chicken, Alaska. 


How Many Can You Answer? 


SIDPHE letters picking 
flaws in your covers 
seer quite Intersting, 
iin fue hte ts 
‘lose home to be fang: 
ing a commercial art: 
ete bed pleaty of 
Brat that wad myc 
‘though I consider y= 
elf aly wel tformed 
Sind think Tam a rather 
Sipura observer 
“Navne bot an artist can realize the difi- 
city f being all thang to all men, The artist 
Silom these gentlemen are panning tn their 
that he has cbpped wp exly enplonot See 
that be ‘op only emphases 
‘ite: 1 ‘have frequently remarked that 
Herbert Pai i the only atin whose stall 
vas invariably correct, Out of several thow- 
Sane mea who drew war pictures, I bebcve he 


as 
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is the only one who could draw a steel helmet, 
“Td Tike to put down a few questions mich 
have to answer in the course 
the snipers Took them over 
nd try to answer the 
“"Wiiat is the exact shape nf an ax handle? 
“Does a lumberjack wear his pants inside or 
‘outside his boots? 
How is the radio aerial rigged om an ocean 


liner? 
What kind of hat does « high-class Korean 


fre bucking rolls? 
“How des the riding position of an Amer 
ts that of an Kalish 


(a tuft of haie on the end of 


as an eleph 
Die tail 
“sHlas the Packard an ornament om the ratia= 


“Hla does stel worker carry his wrench? 
And ident ally, what kid of wrench 


is the approximate height of a French 
Droportion fo te lent the fo 
Vat Lind of tering roechniam has & 
tet 
ite oat shape ofthe hat om 
""Tgen that's enough to give you an few 
te fot how deaip an ated ood bea re 
weno mentioned + 
ot had to anawer myeel 
‘thin the lat few: weeks 
“The art's primary interest must be the 


arte quit of hi pros id in the 
true to. he stands almost 
‘lone —D. B, Chicago, ill 


An Inventor's Troubles 


“AN EDITORIAL, 
sex ie the rh et her and 
frome for as far aT can ne the orem po 
team tviw ta get ich through fnvention the 
frooret he. ‘beromes, for 

Some else has all 
fone. before he cam get 
Tis'invention om the ma 
He Ts iow that 


ould 
cher and the poor get 


ieetunate men than there 
oer were patented, 
Where We the rk 
will belp th 
oan with an fen au 
hogeatly'ns tou brother 
ora end in need?" —J-5. P, Gleate, Pa. 


The Cyclops Mystery 
AVE yead with much interest Aired P. 
Mts on the aap 

ie Cytope daring the vate Lose Toad iy 

eeiea haa 


‘mystery to it 
collier Orion, a sister ship ta the Cyelo 
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SHOOTS a 76... but can’t get in a club 


4 TT sounds incredible until you know 
the facts as they know them in 
san Francisco. 


Aside from his deadly ability ac 
golf, he possessed a natural charm 
that made him most engaging to both 
men and women. Yet no onc was 
willing to propose him for club mem- 
bership, for he had one fault that 
simply could not be excused. Hi 

himself, didn’t realize what it was— 
and no one had the courage to tell him. 


Only those blind co facts assume 


they never have halitosis Cunpleasant 
breath). Actually x out of 3 offends, 


occasionally or habitually, sur- 
veys show. This is due to the fact 
that everyday conditions such as 
pyorthea, defective teeth, fermenting 
food particles between teeth, and 
minor infections of the nose and throat 
cause it 


Why offend others, when you can 
keep your breath beyond suspicion by 
using full strength Listerine three 
times a day, as a mouth wash? 

Being an active germicide,* ic at- 
tacks the cause of odors and thea, 
being 2 powerful deodorant, destroys 
the odors themselves. Keep a bottle 


handy wherever you are, Lambert 
Pharmacal Company, St. Louis, Mo., 
U.S.A. 


“Though safe and healing in action, 
fall strength Listerine kills the vir- 
uleat Staphylococcus Aureus (pus) 
germs in 15 seconds; also the Ba- 
illus Typhosus germs—200,000, 

0000fthem—withinthesameperiod. 


LISTERINE 


THE SAFE ANTISEPTIC 


16 


( Go ! FR0n Wow on 
WE'RE GONG TO BE 
, COOL in SUMMER 


AnD WARM Nn WINTERS 
ee 
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Before winter sets in. . . 
repair and remodel with 


CANE-FIBRE INSULATION 


TSEhome-owners,who want great- 

er home comfort and fuel econ 
‘omy this winter, are planning now 0 
insulating their roofs, on lining their 
hasements.attiesand garages with cane: 
{bre insulation. 

‘That means that they will do their 
repairing and remodeling with Celoter, 
hecause Celotex is the only canesfibre 
insulation, 

Nature seems to have intended cane- 
fibre forinsulating purposes. The fibres 
are long, tough and durable—idea! for 
interlacing into hig, strong boards that 


required for efficient insulation. 
Celotex comes in boards 4 
feet wide, 7 to 12 feet long and 


7/16 of an inch thick. “Also 
made “double-thick"—7/8 
inch. 


When used on the outside of 
houses, as sheathing, Celotex 
adds structural strength... 


makes walls tight and permanent. 

Andon inside wallsand ceilings, you 
can obtain finer, smoother plastered 
surfaces with Celotex Lath. This bette 
lath, 18 inches hy 48 inches and 7/16 
of an inch thick (also made 
thick"—7/8 
signed to reinforce against plaster 
cracks and eliminate lath marks. 

As interior finish, Celotex adds new 
heauty to homes through its natural tan 
color and pleasing fibre texture. 
tex isalso handy for making com: 
fortable extra rooms from waste spaces. 


BE SURE IT'S CANE-FIBRE INSULATION! 
nly Celotex is made from the 


fibre insulation 
"The 


INSULATING CANE BOARD 
When you buy a new house, look for the Celotex sign. 


Ti is your assurance of greater home comfort. 


Ittransforms unused areas into nurser- 
.. play rooms, sewing and recreation 
roomsthatare protected the year’round 
from extreme weather. 

As insulation, Ce 
pensive extra item, 


you hundreds of dollars in fuel bills. 
Before you build, buy or remodel, 
ask your architect, builder or dealer 
for further information on Celotex— 
and write us for our free booklet. 
‘The Celotex Company, Ch 
nois. (Member of the Home 
ing Bureau of the National 
Building Industries, Inc.) In 
Canada: Alexander Murray & 
€o,, Ltd., Montreal. Sales dis- 
tributors throughout the world. 
Reliable dealers can supply 
CelotexStandardBuildingBoard 
and Celotex Lath. 
cuore 
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Beating the Evolution Laws. 


How School Teachers in 
and Arkansas Spread Prohibited 


Tenn 


Knowledge by Ingenious Evasions 


By ORLAND KAY ARMSTRONG 


ITHIN afew weeks, the state 
of Arkansas is to become the 
scene of an entirely novel 
form of law evasion. The i 
licit traffic will not concern 

itself with whisky. gin, or other ardent 

but with as intangible and non- 
ing acon 

modity asa scientific 

doctrine, 

Last November, the 
people of the state, by 
popular referendum, 
created a new kind of 
prohibition. They 
placed upon the 
statute books a law 
forbidding the 
teaching of the the- 
ory of evolu 
educational 
tions supported by 
publie funds. Un- 
der the provisions of 
the act, a teacher 
found guilty of the 


‘and the Joss of his job. 
Does this mean that, from now on, all 
pupils of elementary and high schools and 
all college and university. students. in 
Arkansas will be graduated in complete 
ignorance of the evolution theory and of 

‘what it implies in connection 
with the origin of man? By 
no means. On a recent tour of 
the “antievolution belt” I 
discovered that the reopening 
‘of the schools this fall will find 
‘many of the teachers fully pre- 
pared to pour the prohibited 
information into the minds 
of the young Arkansans in 
their charge in a variety of 
ingenious ways. 

Four years ago an obscure 
country schoolmaster, John T- 
Scopes, suddenly became the 
center of international atten- 
tion by being tried, under the 
laws of Tennessee, on a charge 
of teaching evolution in the 


Ie by reading the forbs 
‘ment "Thi, they hol 
oC teaching evohiton, 


high school where he was a biology in- 
structor. After a sensational trial, Seopes 
‘was convicted. 

‘Since then, laws similar to the ‘T 
nessee act have come up for passage in 
‘a number of states. 


Of the evolution theory won such a sweep- 
vietory as did those in Arkansas. Not 
‘only was the measure adopted by popular 
ote, hut itis much more stringent than 
that of Tennessee, which provides a fine 
‘of only $100 for violation. Moreover, the 
‘Arkansas bill prohibits the use of text 
ihooks dealing with the subject, while the 
Tennessee act is silent on that point. 


HAT is this theory of evolution 

which thousands of Americans be- 
lieve to be the propaganda of anti-Christ 
—and which, they erroneously insist, 
teaches “that man is descended from 
apes? Briefly, it is a scientific hypoth- 
eis to the effect that the world and 
all life upon it have been developed since 


"7 


18 


the beginning of time by slow, orderly 
processes of change which are still con- 
Yinuing. Scientists consider this theory 
the only adequate explanation of the 
mysteries of the origin and development 
of life. Tt codrdinates the accumulated 
Knowledge of mankind in such a way as 
tosshow that every animal, plant and 
Piece of matter has sprung from a few 
simple forms, changing thraugh the ages 


tay, rom the spi fo ho eomnier 
towanl greater perfection. 
E 3 


x 


‘A. matter of fact. it holds that all 
life, iiquding man himself, probably 
‘a single form—a mere 
Dhilosophy of change, 
¢ ofthe philosophy of 
fixed unchangeability, and thus contra- 
the idea that everything on earth 
was created and completed in_an 
instant. It interprets the Biblical 
story of ereation found in Genesis 
liberally rather than literally. As 
for the origin of man, neither Dar- 
win, the father of the theory of 
evolution, nor any other scientist, 
has ever contended that man is de- 
scended from the monkeys. Science 
hhas suggested, and research has 
tended to substantiate, heir com: 
mon ancestry, probably in a small 
{ree-dweling animal resembling the 
Jemur, 

‘And how does the Common- 
wealth of Arkansas forbid the 
teaching of this theory? Heres the 
text of the principal parts of the 
new law: 

“HX IT RNACTED IY THRE PROPLE 

HR STATE OF ARKANSAS: 

‘That it shall be un- 
wwful for any teacher or other in- 
structor in any University. College. 
Normal, Public School, or other in 
stitution of the State, which is sup- 
ported in whole or in part from 

wublie funds derived hy State or 
Focal ‘taxation to teach the Theory 
‘or Doctrine that mankind ascended 
for descended from a lower order 
of animals and also it shall be unlawful 
for any teacher, textbonk commission. ot 
other authority exercising the power to 
talecttexthooks for. abeve, mentioned 
institution to adopt or use in any such 
institution a textbook that teaches the 
doctrine of theory that mankind des- 
ceded ascended from a lower onder 
of animals, 


“QECTION 2. Beit further enacted that 

‘any teacher or other instructor or 
textbook commission who is found guilty 
of violation of this Aet by teaching the 
theory or doctrine mentioned in Section 1 
hereof, or by using, or adopting any such 
textbooks in any such educational insti- 
tution shall be 
and upon conviction shall be fined not 
exceeding five hundred dollars (8500.00); 
‘and upon eonvietion shall vacate the po- 
sition thus held in any educational insti- 
tution of the character above mentioned 
or any commission of which he may be 


‘Among the men and women high schoo! 
teachers and normal school, college, and 
university instructors Tinterviewed. many 
of them active members of churches of 
‘various denominations, I did not find one 
who had a good word to say for the law. 
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“The main reavon for the passage of 
such measures is that the legislators or. 
in the case of this state, the agitators who 
fare responsible for the stand taken di- 
reetly by the people, apparently have not 
taken the trouble to acquaint themselves 
with the theory of evolution oF to read 
Darwin's On the Origin. ofS) 
‘Their conception of the theory doesn’ 
seem to go much beyond the old vaude- 
Ville jokes about man's ancestors being 
monkeys: : ‘ 

The teachers of biology expecially feel 


Another loophole, Teachers refer student to library rele: 
‘ue works om evelstion amd til erp ithia he. lw 


that the law, if strictly adhered to. would 
take the ground from under their feet. 
And so. majority of the instructors are 
determined to “beat” it if they can do 
sowithout getting themselvesinto trouble. 

How will they get around it? By using 
modified forms of teaching and textbooks 
that have been revised, some of them in 
fan amusingly subtle manner. 

“In lecturing to my students in biology 
and roology,” a teacher in one of the 
higher institutions of Arkansas told me, 


“E inform them that on November , 


plants, nor how we teach it. As to man, I 
tell my students plainly that it is illegal 
to apply to the human race the same 
method of study and the same drawing 
of conclusions that we apply to the lower 
orders of life. Rather than dampening 
their ardor for acquiring knowledge, this 
seems to create a spirit of investigation 
that gets results.” 

‘Another instructor—a teacher of sci- 
exce—ontlined his particular plan of 
‘evasion in this wise: 

At the opening of the course this fall, 
will pile up my texthooks and reference 
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works on the table before me and I will 
say, to my students: 

“The matter contained on pages s0- 
and-so of such-and-such a book is illegal 
under the antievolution law. T do not 
want to break the law. so we shall omit 
those pages from the discussions. But I 
‘hall hold you responsible for all the rea- 
sonable facts discoverablein thiscourse.’"” 


ND that brings up the matter of text 
‘and reference books. ‘The law spe- 
tifically forbids the adoption or use by 
institutions wholly or partly supported 
from public funds of fertbooks that teach 
the theory of evolution, but 
mention of rfimence Moe, He 
ther loophole, for the teachers, éspe- 
Cally instructors in normal schools and 
universities, which maintain adequate li- 
Draries, may refer their students to 
reference works on the subject and 
remain within the limits of the lav. 

“'T may, not teach the theory of 
evol ‘university professor 
told me in this connection, “but T 
see no provision in the law which 
prevents me from saying to my 
students: 

“As you know, the teaching of 
the theory of evolution is prohib- 
ited. But if you wish to find out 
what it is all about, you may do 
so by consulting such and such ref- 
ference books in our library.’ Surely 
such a suggestion could not, be in- 
terpreted as teaching, using, oF 
adopting a texthook—our three 
nhew misdemeanors,” 

Moreover, what of the public 
brraries? In most eases, they doul 
Kecemn water eat of ata: 
tions 10 in whole or in 
from public funds. The law, how- 
ever, makes no specific mention of 
them. While it ix true that Section 
V of the act refers to “any Unie 
versity, College, Normal, Publi 
School, or other institution of the 
State," yet Section @ plainly states 
that ihe use or adoption of text- 
books teaching the evolutionary theory 
shall henceforth be taboo, in educational 

stitutions. Is a public library an edu- 
cational institution ina strictly 
sense? If itis not, it may keep the for- 
hidden textbooks on its shelves. If itis, 
it will have to content itself with books 
of reference only. 


IEN, too, as another teacher pointed 


it does not forbid the manufacture, sale, 
imp2rt, oF export of books explaining of 
teaching the theory of evolution. — In 
other words, they may be printed, sold, 
fand bought in. Arkansas or shipped into 
the state, and there is nothing to keep ant 
‘eager student from, buying them at, a 
bookstore in any A\ ‘town or order- 
them directly from a publishing house 
in another state. 
On the subject of the use of textbooks 
the public schools, however, the lan- 
guage of the law leaves no doubt as to 
the will of the people. The, Textbook 
‘Commission found a great variety of sci- 
entific texthooks in use in the state, for 
there is no uniform school-book list in 
Arkansas, as there isin Tennessee. A 
great scramble to find books that were 
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“Tiree sages of evolution—the gorilla, nearest approach to man among animals, mounted by Cart 
‘Ansley! Neaoderthal cave man, reproduced by Blaschke, and modern man depicted, by ‘eden, 


adaptable to the law ensued. Many mals and plants of the present and those 
schools changed books in the middle of — that formerly existed. 
the year. At the opening of the new But tall the high schools of Arkansas 
school year this autumn, most of the have discarded the older texts. ‘The fac- 
teachers will be ready to evade the law — ulty of a school in one of the larger towns 
with revised oF new textbooks in which decided. to retain Hunter's book, and 
evolution is given little or no direct at- simply instructed the students to tear 
tention. ‘The majority. of the re ‘out the pages dealing with evolution. ‘The 
hooks substitute the word “development” book was tsed in that way the latter part 
for "ev i of last term, and will be used in the same 
‘manner this coming year, 
‘Moon's book was considered the most 


caused the trouble in ‘Tennessee. 


book and Moon's Biology for Be bjectionable of all the high school texts 
logy courses in the and became the target of antievolution 

was passed. 

substituted Practical Biology 

Smallwood, Reveley a 


there occurs this passage 


{POUBTEDLY thereonce r% 
ved upon the earth races 
of men who were lower in their 
ration than the pre 
ts HE we allow the 
carly history of man 
wwe find that he nust 
Tittle better than one of the lower 
animal 

twas Scopes's comment upon 
m ‘poss tat caused the his- 


Aseria tnt of ertebenten 


t 
‘Small wonder that the book is 
taboo in Arkansas! In Protea! 
all 


“Evolution, ina larger sense. 
is the theory or belief that all of 
the complex animals and plants 
‘on earth today developed’ from 
the simpler animals and plants of 
many generations ago,_This the- 
cory tries to prove itself throagh 
the careful study and investiga- 
tion of the relations between ani 


Exhibits in Arkansas museum of anthro- 
Pology may eet by the law by telling 
Gest own story of ‘evolution llentiy. 


agitation in Arkansas, as it had before 
in Tennemee and ther states. 

‘The author's straightforward treat- 
reat of the forbidden nubject ix 
‘dearly geen in his discussion of * Re- 
lationship’ 

"Contrary to the ideas of some ill 
informed. people, no. scientist, has ever 
Gained tat ta descended rom an 
fpe or any similar form, neither js there 
thy ‘imisdng lik" to be diacovered. On 
the other hand, acientits do agree that 
both man and the apes are descended 
from acommon ancestor fram which both 
the lines have developed. ‘This acco 
for the very great siarity instruct 

Tn the same book, Moon pays si 
ribute to Charles Darwin, and calls the 
ireory of evolution “the corner stone of 


In the majority of recent high 
school textboks which have heen 
is not even 


“One of our Arkansas educa- 
tors wrote to Mr. Moon,” Miss 
Allie Heath, instructor in biology 
in the Little Rock High School, 
told me, “and asked him if he 
‘would revise his text to make it 
conform with the law. He re- 
plied: *I will not revise my book 
to make it fill your legal require- 
ments, Tama scientist, and not 


a politician.’ 


UT not all writers proved s0 
incomproming Foren 
fe, inthe Sentral Hh 
Bical at Meng Tenn Grace 
berg ily and Huma 


Scopes trial, represents an ideal 


arrangement for conforming with 
the law and at the same time pre- 
senting the lessons on the theory 
of evolution. 

Biology and Human Life took 
the plate of book entitled 
mentary Biology, by the same 
‘author, which was banned under 
the Tennessee antievolution act. 
Here is an instance of how Mr. 
Gruenberg, (Contunved on page 134) 
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A Nine-Acre Nest for Dirigibles 


Mammoth Hangar for the Navy’s N 
Would Almost Swallow the National Capitol! ge 


By 
ARTHUR A. 


ITH the British sky leviathan, 
the 100, 
flight to America: 
ship. the R. 


England 


STUART 


trip 
the. work's 


are to be built twe record-breaking ait 
ers for the U.S. Navy, public at- 
; tracted to lighter than- 


the United States at present 
is centered upon the construction, ] the 
joodyear-Zeppelin Corporation, of 1 
vb aagttearers 
iibles, the ZRS-f and the ZRS-5, 
be built and housed.” Each of these aerial 
dreadnaughts will be larger than the 
Graf Zeppelin and the Los Angeles com- 
bined. Ste million five hundred thousand 
cubie feet of helium will lift each of the 
wense silver cigars into the air when 
v are completed in 1933. 

Their magnitude is emphasized by 
comparison with the airships now in 


ow 


lirships 


"s_ Los Angeles, 
‘America, has a gas 

: the 
latest product of the 
famous factory of Friedrichshafen, Ger- 
many, 3,700,000: and the R-100 and the 
R-101 each 5,000,000. Thus, either of the 
two American dirigibles will exceed their 


nearest rivals by a million and a half 
cubie feet of lifting gus. 

Besides their great size, the airships will 
bbe remarkable for radical innovations in 
construction. Motor gondolas are elim- 
inated. The control cabin will be the only 
break in the perfect streamlining of the 
Jong hulls. Eight motor compartments 


Pp shoe beside ts 
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will be located within each airship. the 
shafts of the motors extending outside to 
tura the propellers, which ean be swiveled 
toa horizontal position lo give an upward 
thrust when the dirigible is rising. or 
thrown into reverse in this position to 
pull down in landing. 


AS A,prtestion agannt attach these 
flagahips of America's aerial navy 
‘ach will have machine gun openings at 
several points in the envelope,” Near the 
center Of the bottom of the hull five 
fighting planes will ride in n “kangaroo 
pouch or caring compte} 
pedal trapese device is being perfected 
to lower them into the air for taking off 
and to catch them on their return from 


~ speedy observation or combat tights 


Thus, these remarkable dirigibles are to 
be flying hangars ax well as sky dread- 
naught, 

In each main ring of the rigid duralu 
min framework, ladders will circle the hull 


other, so that inspection 
part of the dirigible may 


fan average 

n a year of driving! 
While foreign dirigibles use 

explosive hydrogen as lifting 

an airships employ heli 

es is the on 

fan independ 

able, lighte 


than-air gas. 
Before these two mammoths of the sky 
can be built, a shed big enough to hold 
them must he constructed. For this 
. the largest building in the world 
the center of a field on the ou 


‘afar, its fantastic design will 
suggest a monstrous metal caterpillar. 


the formati 
ts and sudden 
created by high v 
which would mu 


‘Nine acres of level floor 
under the single roof. Wit i 
antic building fourteen football games 
‘could be played at the same time and the 
whole national Capitol at Washingt 
except the 5 dome, would be 
swallowe ‘The highest sk; 
Scraper in the world, the Woolworth 

ing, and the Washington Monu 
ment both could lie side by side on the 
floor and leave space for a couple of 


this mountain 


if steel, 
.200 feet long, 825 feet wide, and 


Surporriy 


205 feet high. will be concrete piles reac 

ig to bedrock. ‘The arched design of the 
Iding will leave the interior entirels 
free of obstructing pillars and columns, 
and will allo 


‘of a quarter of an orange, will open and 
‘close on semicircular tracks at the ends 
* of the building. Each of the four doors— 
two at each end—will weigh 800 tons, 
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ieee 
Wet 
Ne 


three times as much as the average pas 
senger Iainntie! To move the mane 
portals, four 18) horsepower anotors wil 
be‘required: and, to slow them down, 
special electrohytiraulic brakes mast be 
plied. The doors will be supported on 

the tracks by a series of trucks similar to 
those need on freight cars. Everytime the 
treat doors at one end of the building 

nthe opening Mb ee high and 
HO fect ‘wide at the bottom—a 
through which ‘a flteen-story building 
might pase 

st perhaps the most amazing feature 
of the design is one that permits the 
‘whole structures with its acres of cor. 
Fugated steel roofing, to stretch and 
Change its eae, to expand and contract 
with sllerations in temperature! This is 
thade posible by placing rollers between 
the mein, arches and the concrete sap- 
porting piles and by hinging the arches 
Et thet basex Under a basing midoum 
ter sun, with the thermometer standing 
1 100 degrees Fy the metal building wil 


sil be Swiveed to horizontal 


stroteh to a length a foot greater tha 
zero weather. This constant warping 
tack and forth would shorten the life of 
the structure if, no special arrangement 
‘were made to take care of it. 


iL, power, and water will be sup- 
plied to the Various parts of the farm- 
Sized floor of the building through an 
Underground tunnel running beneath it. 
leaf railway track wil pass through 
the shed to the far sides of the landing 
ficld. “Upon it will travel the wheeled 
“land tughoats"”—railway trucks to 
which the airships will be anchored for 
towing them to and from their huge berth 
While construction of this remarkable 
dirigible shed is being pushed forward in 
America, word comes from Germany that 
‘ five-million-dollar 
radical design is planned. This great air- 
ship shed is to revolve on_a turntable so 
it can be pointed to avoid cross winds 
when sky liners leave or approach its 
doorway. 


pelin hangar of 
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Cheaper Power from Quicksilver 


Mercury-Vapor Turbines Now Run 
Electric Light Plants and Soon 
May Drive Locomotives and Ships 


By GROVER C. MUELLER 


Already engineers of 

lant have put 
reand made it, 
00 horsepower of 


quicksilver. 
an Eastern power 


powerful potential rival 

fine and may revolt 

methods of producing 
“That isthe situati 


seribed by Alfred D, 
director of the 
Foundation, of New York 


merce, it uses the vapor of 

mercury instead of steam 
ve its whieling blades. Important sav- 
id money are said to result. 


jons every second. yet 
there is searcel d ih 
absent. A 


hardly tell 


Cnureny Bera World 


‘The Gist installation of « commercial mercury vapor 


‘arbies in power plant of Harford Electr Laght Go. 


‘Aquicksives mine i weather 
California, Right: "The shart 
SC the mine Below The 
citing plat where mercury 
eatracted from cinnabar 
Weight red ore, by eating: 


‘Through the wh 


1% Dlades of the 


turbine courses the vapor of mercury. a 
poisonous cloud heated to 884 degrees F.. 
from boilers fired with pulverized coal on 
the floo 


below. Behind the turbine and 
generator to which it is 
coupled is a huge cylindrical tank, a 
condenser that recovers the val 


y. Mercury vapor 
fh hotter than steam tha 


it cools enough to be 
the South Meadow plant, 


Company "research 
first proposed in 1914 that mercury 
could be used to drive.» turbine 


Wheel and later constructed an ex- 
perimental machine at the company’s 
Schenectady plant. In 1928 the first 
mercury-vapor power. plant 


the 
Duteh 
Frnt plant of the Hartford lect 

ight Company. It was an exper 
mental outit ‘of less than, 3,000 
homepower, developing near hall 
of i peter fan apie 
imercury turbine and the Test from 
the’ by-prodect. steam used. ina 
pausing 


ested the economy of the novel: power 
plant, Meanwhile, at the General Elec- 
tric Company, Eminet experimented with 
improved designs of hin turbine. Few 
took his ms seriously at that time. 
They said that, even should his machine 
’ success, there Was not enough 

‘the world to run his turbines. 


1y for a huge new mercut 
000 horsepower for full 
commercial service, at its South Meadow 
station. It was completed in November , 
of last year, and gave uninterrupted 
Service until it was recently dismantled 
for further engineering improvements. | 


ARLY seventy tons of mercury are 
required to run this plant—more 
thousand gallons. With mercury at 

it price of about $200 a gallon, 
in liquid metal lies within. the 
bes. Should a tube leak, $200,- 
of mercury might trickle away. 


boiler’s 
000 wort 


For that reason, packed joints are out of 

the question. pipes guard the 

precio ds om and t0, 
from. 


mereary turbine 
teed out only in slciie power stations 
‘Theinventor sees no reason why cg 
tet be sppled to locomotives and tm 
Bibs aswell 


cucu Tonmine ‘aaNet 
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Interior of « cigar store in New York City, showing customers at the 
left purchasing their cigarettes from automatic colmta-the sit talamen 


Talking Robot Sells Flapjacks 


Apples, Root Beer, Cigarettes, Gasoline, Candy, Radio 
Also Dispensed by Automatons—Eggs with a Cackle Next 


DARK young man with a rest By 
Droiway, FREDERICK TISDALE 
Sidling up toa 
ebe wesintormed 
if he dropped. a 
dle would 
" 


quarter 


the top of th 
is recorded on a single groove. 
When the revolution is complete, 
the contact is broken and the 
record stops. 

‘This is not the only slot machine 
to be given a vo ck 
previously had developed a sp 
saving automatic vending machine 
for a national chain of cigar stores. 
‘The first model was installed in a 
store on Broadway. It was eff 
cient but inarticulate. One day the 
inventor overheard a customer 


‘The change machine accepted 
the disk with a noncommittal 
‘ Instead of disgorging five 
Js, it dropped an iron washer 

y cup, and from 
jet a stern voice 


wachine sag 
took the rejected 
y retreat. 


T'S a slick machine all right. 
But I miss the “Thank you!” 
that you get from a human sales- 
Schermack seized upon the idea. 
‘The result is a type of vending 
machine that soon’ will be com 
peting with clerks all over the 
orld, “Robot salesmen ae they 
[A battery of five cigarette vending machines, broken away to TE. now sell any number of 
Sow operon it voie’"come fom phomerest atop. package commodities and speak 
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smaller than nickels, slide through with- 


out releasing the pawls; iron or steel 
slugs are pulled into an exit groove by a 
common horseshoe magnet; lead slugs 
drop into the same channel because of 
their overweight. All the mechanism 
swings outward like a door, which makes 
refilling and service a simple matter. A 
meter, visible from the outside, registers 
the amount of the sales. 

“The voice device has been applied to 
machines selling, many sorts’ of cos 
meties, candies, and food prody 
proposal now being considered is for an 
cgg-selling machine with a cackle. 

‘The talkic slot machine has not been a 
success in every field. Take the case of 
the talking scales, Expe 


coin surp 
ye When it took in far less m 
brothers. 


ne of sleven sot machines in a New 
ork’ Sodamat™ which dispenses Foot 
beer orangende, and other refreahments. 


(A ick in the sot tye 
tn "aople trom this mu 
‘Shine at oetiand, Ove Te 
‘tere variety of brane 


uckets—whiel 
that many sales without refill 
is moved by a sprocket whi 

ns with a handle wh 


Suppose yor have three 
which you wish to buy a package of Four 
Favorite cigarettes. You drop 

another nto the slot, Each nickel 
A channel until bated in a pocket where 
it pushes back one of a nansber of pawls 
that prevent. the handle from 
turing All three niekely must 
find their places before the pawl 
tre release, You ean now mow 
the handle, wh 


ograph 
fn the machine, ‘The frst robots 
hhad scant vocabularies, content- 
themselves with a hearty 
thank you.” Now the thanks 
is followed by such famous trade 
slogans as “They're toasted,”” 
and “Not a cough in a carloud 
Ine of the machines. will speak 
its short piece 10,000 times before 
wear makes necessary a fresh 
Read A pew automatic radia slot machine and sts inventor, 
Tes pretty hard to put anything Joe Pints. Designed owty for iwtaition in ota. 


fees Sftena minutes of rao program foe's quartet 
overon this robot. Penni You tune the set youre! to the sation you went 
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fashion papers would call a “stylish 
stout” stepped on the speaking scale in 
astore and surrendered a coin. There was 
a whirring noise and a voice announced 


MILES and lifted eyebrows on the 

faces of other customers. The fat 
lady’ flounced out indignantly. No 
woman submit to a public 
announcement of the fact that she weighs 
‘a hundred and ninety-five. 

‘The conversational machines mark a 
far advance over the primitive slot 
lors. Itis said that the chewing 
industry had ita inception when t 
famous Mexican, Santa Ana, gave Thomas 


gum up shoe soles wherever Americans 
walk the earth. Some forty years ago thin 
same Adams hired a German mechanic 
construct a machine that would pro- 
duce a tab of gum when its “innards” were 
nimated by a penn 
hat primitive slot machine waa sim- 
ple but it worked. ‘The same may be suid 
Df many ofits children. In the tnrrored 
hoxes which cling to posts in railway sta. 
tions and elsewhere, tabs. of gum and 
‘hutes. Opera 
lead weight is 
jing the packets 


‘Phot wil oh your 


weight enough” 
e the lowest into its proper posi- 


‘Automatic scales are as multitudino! 
as gum machines. ‘There are hundreds of 
types, ranging from the breed which 
prints your weight on the same eard that, 
‘our fortune to battered old veterans 
with clock faces. ‘The experience of the 
Woolworth stores with penny scales gives 
some idea of how powerful is the public's 
urge for weighing. ‘There are $,000 penny, 
thing less than 2500 of 
these stores. giving a net profit of $975,000 
ina year. During the day the scales are 
inside with the customers: as soon as the * 
doors are locked (Ca 
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Now—Television in 
Natural Colors 


By ALDEN P. ARMAGNAC 


in the experimental stage. In the tween “black-and-white” and 

darkened auditorium of the Bell “color” television. Dr. Ives 

Telephone Laboratories in New and his engineers conquered 
York City the other day, a young woman them all by inventing first, an 
wearing a colored dress sat before a electric eye sensitive to light of 
cabinet of frosted glass—part of a new any color (most electric eyes are 
radio vision transmitter developed by Dr. color-blind to red); then lamps 
H. E. Ives and his associates in. the that would glow in other colors 
Laboratories. A narrow beam of light than the pinkish-red of a tube 
from a powerful arc lamp flickered across filled with neon gas: and finally 
her face and figure so rapidly that it a way of transmitting and com- 
seemed to observers as if she were bathed — hining three pictures of a distant 
in a steady glow of light. 

pos 
auditorium, in a separate c! 
Dr. ives peered int semrrssranent 

{eleicopelike window. ‘Through mons A SAS URE AND RED 


Ce television is here, at least able obstacles that stood be- 


flag, 7. 

4 flowerpot of geraniums, each 

of the objects, in its distinguishing colors. scene at one time 
Jn this fst demonstration of trans of just one. 

mitting and receiving instruments for tographersandeolor lyre. = 

felevinon in color, the images were sent engravers Know that with 

by radio across. the auditorium. ‘The only three so-called pri- | 

feat was accomp mary colorsitis possible to 

of the prin reproduce all the hues of a -— 

the at 


"Suppose a beam of three pict 
bright ebject, and, re- through "fit 
nates an electric “eye,” or of gelatin stained with one 
el the light "permits of thow color, of the ealored object fabric 
t to fo 


pin a “re- its original, blended colors. iim 
But if the 

original beam of light is trained upon a 
dark object, little or no light is reflected 
‘The electric cell does not pass a 
current. At the receiving end the 


At t 


‘of light, from an are lamp in the 
constantly geass 


ely a beam 
from the lamp at the receiving 
end is made to zigeag, exactly in 
step with the other, across a 
screen. So rapidly do the beams 
of light scan the entire picture, a 
streak at a time, that you seem 
to see the whole scene at once, re- 
created in black and white. 
Phere were seemingly insuper- The tenamitind meme i viewed through the eyepiece at the HeRt. 


— 
TI) coursing over her. 


‘a given scene. They make The transmitting cabiset, showing 
es, each fed, Bue, and green Alters screen: others with green 
of glass INE twenty-four photoectric cel. “Filters” record the: 


transmitted by wire or tures are combined the object appears in else of a blush tintin the scene. 


from an are light 


Behind panes of 
frosted glass are 


watching. Fourteen 
of them, screened 
by panes of red: 


stained gelat 


green pattern in the 
while two others with blue filters 


through the cell. to be reproduced. When the three pic- keep tabs on her blue eyes and anything 


All three 
mms are broadcast continuously 


and simultaneously, but on different 
» channel 


it wave lengths. 
he receiving station three radio 
reevers propery tuned, pick 
the separate impulses of the red. 
agen and ioe picts 1 Newle 
jevised lamps filed with argon 
gas reproduce the green and hlue 
light with the aid of colored 
sereens of those colors, A. con- 
ventional neon lamp with a red 
filter used in front of it supplies 
the red parts of the picture 
‘Through partly-transparent mir- 
ors, the three lights are com- 
bined in single beam. 

‘The net result is a moving pen- 
cil of light that changes color, like 
chameleon, to match the color of 
a spot touched by the arc lamps 
beam in the sending machine, 
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A New 1,400-Mile Beacon—Protecting Our Cities 
from Air Attack—Notable wl ie and Inventions 


ACHING out, 1,400 
les, anew radio beacon 
chel Field, N. 


ing “blind” in fog or 
darkness safely to the Army air- 
port. During daylight, the beacon 
has a radius of 400 miles. 

‘The pilot who approaches the 
beacon in thick weather is led by 
a bund of wireless signals. As long 
fas he stays in the center of this 
band the signals are strong. but if 
he wanders from his course and 
flies to one side or the other they 
become dim. By keeping in the 

rnter of this invisible beam he is 
uided straight to the field. 

How valuable such beacons can 
be is illustrated by the experience 
recently reported by an Army 
pilot. He flew several hundred 

les, all of the time above the 

ids and out of sight of the earth. 
When he spiraled down through 
the clouds where the beacon ind 
cated the airport should be, he 
found himself directly above it! 


Air-Rail Lines Open 


DURTEEN passengers recently 
arrived at Los Angeles, Calif, 
completing the first regular trans- 
mntinental aie-rail trip. in sixty 
hours ‘Their mixed voyage from 
New York by train, airplane, and 
‘another train marked the opening 
of the first of several such services. 
On reat Circle Route, 

‘unofficially known, the Uni- 
versal Ai ‘Corpo 
ates planes between € 


called "Lindbergh =a 7 
Year's preparations had just been com 
pleted. "ach of these schedules a 

ESght hour trip from coast to coast 


New Cross-Country Record 


TS NEW YORK, one ht, in, Tae 
“Angeles the next, and back ‘again ‘in 
New York by. the next. bedtime—that 
was the amazing record recently. hue 
up by Capt. Frank Hawks, the fastest 
transcontinental traveler in history. He 
took off early in the morning in his spers| 
ie from New York City, and landed 
at Los Angeles nineteen hours and ten 
imites later. He had bettered 
an five hours the previous east 
tal record of the late Capt 
. Collyer and Harry Tucker 
Adjustments to his plane delayed his 
return for seven hours. ‘Then Hawks 
hopped into. the cockpit, pointed. the 
swift craft toward New York, and “gave 


the gun.” He arrived in seven- 
su hours and thirty-eight min 

bettering the west-to-east 
4 of which he was already the 
holder. In the final landing Capt. 
Hawks, hampered by darkness and 
fatigue, crashed. through a wire 
fence but was 


Taming “Flat Spin” 


AKING the from the 
angerous “flat spin” of air- 


Planes out of, controland even 
putting the spin to practi 
fatest chject of the National 
Advisory Committee for Aero- 
nnauties. At its Langley Field, Va., 
laboratory it has constructed a 
new wind tunnel of unconventional 
design, a vertical instead of a 
horizontal tube thrpugh which air 
blasts howl. 
Already, as a result of movies 
niodel planes in this tube, 
have’ blamed improper 
mn of weight 


rs however, suggest that a 
tary pilot might use the maneu- 
ver to escape from a dangerous 
position in the air. Further investi 
ations may show how to control 
the spin, if it ix not 
desired to prever 


Dirigible Line 
to Hawaii 


ECENTLY 
arrived in Low 
‘Angeles, Cal 


is to make daily flights 
to study weather con- 
.- The informa- 


pilots of | gis 
passenger airships that 
may ply between tI 


By 1931 or 1982, dirigibles twice the 
size of the Graf Zeppelin, Germany's air 
le will open a regular air route 
from California to Haw 

Dr. Karl 
chief 


according to 
president and 
wer of the Goodyear-Zeppe 

A fleet of these air monsters, 
ares, can be operated more cheaply 
na fleet of steamships, due to their 
speed. and they will carry’ passengers at 
a lower fare. Eventually it is planned to 
extend the projected trans-Pacific service 


to Japan. 


From Maine to Spain 
‘OST two hours in fog over the ocean, 
[a three French aviators found. their 

ibcarings in 

across the 


Spain, less than thirty hours 
after leaving Old Orchard, Maine, ended 


Ey 


fears for their safety when they failed to 
appear in Paris, their announced dest- 
nation. 

‘The brave trio, Jean Awolant, Rene 
Lefevre, and Armeno Lotti, Jr., fought 
unlucky’ odds from the start.” Hardly 
had they left Old Orchard when an 
American stowaway, Arthur Schreiber, 
was discovered on board. Rather than 
risk another take-off they continued with 
the unwelcome passenger, whose extra 
weight upset thelr careful calculations as 
to fuel load and food suppli 
‘They considered themselves 
fortunate to make a forced 
landing, with fuel nearly ex. 
hausted, on the shores 
Spain, 

$13,000,000 Plan 

for Air Defense 

'VERY important Amer- 
Bien ay nil be orc 
against possible air attack in 
4 re-armament, program dralt- 


ed by the General 


Staff of the Army for 
presentation to" Con- 
ess at the Decem- 


A minimum of 
813,000,000 will be 
asked to start. the 


five years to com- 
plete. 
11 the program is 
roved as expect 
eel the rack of three- 


ich guns and the 
stutter of antiaircraft 
‘machine guns in prac- 
tice may become as 
familiar to city. resi 
dents as the backfire 
‘of automobiles 

For ten years since 
the war, Army ordnance experts have 
been working to improve antiaircraft wea- 
pons. The latest guns are s0 accurate that 
the attacking airplane's chances of safety 
have been reduced to a filth of what they 
were during the war. 

Aare 
planes at a great alti lt have the 
chief responsibility of protecting Amer- 
jean cities. No airplane can fly at an 
altitude greater than the range of this 

weapon, experts say 

is gu will be supported by various 
new weapons, including a combination of 
four machine guns on a single mount, 
Which can be operated and aimed almost 
‘stream of water on 
fifteen or twenty fect away. 
Tecan set up a wall of bullets at the rate 
‘of 5.000 a minute. 

Backing these weapons will be me- 
chanical eyes and ears. which can spot 
attacking enemy planes more than five 
miles away, and a new range findes 
‘which automatically trains the guns whil 
the operator follows the speeding airplane 
target with a telescope. 

__ The necessary firing dat 


US. Army's new we 


for the guns 


tive director, ing 
which, if kept directed at the target by 
means of a double telescope, also will in 
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dicate continuously the elevation and 
direction at which the gun should be set. 
‘All of the new weapons and detcctors 
have been developed secretly in. Army 
arsenals, but have been openly tested to 
the stron of itary autor 
primary’ purpose of the plan is 
to protect all wed industrial Eon 
railtoad centers, and other strategic polats 
‘open to attack from the air. 


ee — 


Top. tanger antancr 


Millions of Miles Flown 


‘OME idea of the distance flown by 

‘American planes is revesled by 
tires recently made public on the second 
land third birthdays. respectively, of two 
Fone i ceetioter awe 

line, completing three years ol 
operation between New York and mid- 
western cities, says its planes have flown 
2 total of 4,700,000 miles, of which more 
than a third were covered at might. ‘To 
day it plans By 6 ‘ally 

nother fine, operating the western 
half of the transcontinental air mail 
rotite, boasts of a record even more Fe- 
markable. After only two years of oper- 
dation its’ planes have flown, 5,600,000 
tiles, and how cover 10,000 a day. They 
soar from sea level to a height of 12,000 
feet. ‘in. temperatures. from thirty-five 
degrees below nero to TSS above. 


A $70,000,000 Air Merger 


IRMATION of a $70,000,000 firm to 

manufacture airplanes and motors is 
the latest event that indicates aviation is 
to progress rapidly under the impetus of 

ig business.” The new concern merges 
two huge airplane manufacturing com- 
panies, a great motor making organiza- 
tion, and nine affliated businesses. It is 
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the largest aviation holding company in 
America. 


Already two, other industrial giants 
have entered the airplane field—one a 
$35,000,000 concern formed early’ this 
year. the Aviation Corporation, and 
another $25,000,000 firm, the United 
‘Aircraft and ‘Transport Company. In 
the latest menger the Curtiss Aeroplane 
and Motor Company's plane-making 
factories are linked with the motor plant 
‘of the Wright. Aeronautical Corporation. 
With the heystone Aircraft: Company 

und other firms, they become 
the Curtiss-Wright. Corpora 


Huge Magnet to 
Clean Airport 
[ANT magnet propelled 


by a tractor recently has 
been obtained to remove nu- 
merous particles of 
wire and nails from 
the runway of an El 


eatieaee 
fecha 


Open Hudson 
Air Line 


after 
Uae stood in a. field 
near Albany. N.Y. 
watching pulls of ei 
gar smoke to be sure 
that no air was 

tine ore "art 
is famous Albany> 
New York flight. « regular, rain-or-shine 
passenger service between thowe vo 

hax been established. Ci 

follow the course of the 


Seven Rules for Safety 


HILE the Daniel Guggenheim Safe 
Aireraft Competition at Mitehel 
Field, N. Y.. was getting under way with 
the first entrants listed, Harry F. Gug- 
genheim, president of the Daniel Gi 
hein Fund for the Promotion of 
nauities, announced seven cardinal. rules 
for air safety. Any air line worthy of 
patronage. he declared, should possess 
the following attributes: 
Multi-engined planes that can fly with 
‘one engine disabled. 
‘Two Government 
‘each plane. 
Planes and engines all li 


Adequate landing fields all along the 
route. 
Intensive weather reporting service 
from start to finish. 
Radio or visual communication be- 
‘tween plane and airway. 
Responsibility of air line operators. 
‘The “safe aircraft competition” 
hhas as its object the selection of “fool- 
proof” types of planes. 
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Operating new su 
tmarine sicnpe hatch. 


Submarine Safety 
Devices Proved 


By ALFRED P. RECK 


‘MAN in a bathing suit stood be- 
fore the air-tight covered diving 
tank at Washington Navy Yard. 


trapped around his middle was 
a flat bag. snilar np to the 
‘war-time gas mask container. ‘Two tubes 
emerged from the top of the bag and 
their ends he gripped in his mouth. There 
was nothing over his nose oF face. 

"The diver nodded a signal and ducked 
into the tank. 

Observers above saw the nes 
pressure Kage 4 


eric pres: 
ipward as if recording 
ratic heart 


‘ir in eit wnt 
the “pressure eqeaie 
‘vtaide water peenure™ 


he watched the gage closely 
‘Under the surfaces Nothing 
but airsurounded the diver 
in this strange tank. "Yt 
Compresed air that had 
spurted in gave exactly the 
shine effect ar if he had been 
150 feet below the nen waves: 
‘The tank ha ben ul for 
the express purpose ol 
som dey land, all the 


‘Motors operating the air compression 
tanks hummed. ‘The needle pulsated 


Could the diver i 
the steel walls 


that 


‘hough overhead hates 


tank withstand such terrife pressure 
against his unprotected body? . 

‘Some one hurriedly figured it 
About 266,000 pounds—133 tons, 
iant locomotive—was pressing, 


TILL the needle climbed. 
pounds it stopped 
Phat means he is 308 feet below the 

the officer remarked. 

No human being ever before had gone 

that far under water without the protec- 
tion of a diving suit and very few even 
with a steel helmet 

Tt had taken seven minutes to build up 
presure eal to 308 feet in depth. De-__ 
Compression, necessarily, was much 
slower. Nineteen and a haif minutes after 
the needle started dropping, Lieut. C. B. 
Momsen—the diver—stepped out of the 
tank. In all that time his head never 
had been a foot below the surface, yet he 
had proved aman could stand the pressure 
fifty fathoms down and come out ali 

He also had proved a far more im- 
portant thing to the Navy—the value of 
the breathing “lung” in escapes from 
crippled submarines. For it. was. this 
ung.” strapped around his middle, that 
‘enabled him to su 

Further convincing proof was added a 
few weeks later when two other Navy 


divers, Chief Torpedomen E. Kalinoski 


At iss 
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and P, J. Hoy, using “lungs” of the 
same type, established a new world's 
diving record in the same tank by 
withstanding water pressures. « 
Tespondling to an ocean depth of 303 
feet. ‘The previous record was 
foot, attained off Honolulu, Ha 
in i015 by three Navy divers 
ion diving while 


FTER making the new record, 
Kalinoski and Hoy declared 
they could have gone the equivalent 
‘of 400 feet down without injury 
‘The “lung,” invented by Lieut, 
Momsen, is” regarded by naval 
officials as the greatest contribution 
to submarine safety in recent years. 
It is a direct outgrowth of the S- 
disaster, off Provincetown, Mass., in 
December, 1027, when brave men 
died like trapped rats several hu 
dred feet, below the surface 
Since that tragedy, the Navy 
has redoubled efforts to de- 
velop means of escape and 


Other safety devices, re 
cently perfected r 


new form of 


sub; new types of w 
doors, and a new di 
Ihuilt” especially 
work, whi 


e me 
sea diving school at the Wash- 
ington Navy Yard, which 
graduated twenty-five sailor 
divers in June after a six- 


month, course. These men 
we been specially trained 
for outside assistance work 
rescues. By 

javy will have 
master 

wo first class 


1931 the 
trained seventeen 


divers, eighty: 
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divers, and 450 divers of the second class. 

‘A gigantic tank, 100 feet deep. is being 
constructed at the New London, Conn., 
‘submarine base, where every officer and 
enlisted man on submarine duty will re- 
ceive thorough training in the use of the 
“lung.” A section of a submarine will be 
builtin the bottom of the tank and the 
men instructed in escapes from 100-foot 
depths under conditions similar to those 
in an underwater accident. 


» FIND out more about the new 

“lung.” I talked with Lieutenant 
Momsen in his office in the Bureau of 
Construction and Repair in the Navy 
department. He had just returned from 
his 302-foot “div 

“Swede” Momsen, as his fellow officers 
call him, isa brave man. After inventing 
the “lung” he first tried it out himself 
before permitting others to risk their 
ives, And all of his tests were not m 
in the comparative safety of a diving 
tank. Not long ago he stepped out of the 
salvaged 8-5, now in use as an exper 
mental submarine, 200 feet, below t 
surface off Key West, Fla. Hix “lun 

‘nabled him to move slowly to t 
surface without the danger of fast 
compression the dreaded 

‘And to step out in shark 
waters 200 feet down requ 
than ordinary courage! 

iT did't ee ih of any ind 
‘and Iwas glad of it,” Lieut. Momsen 
commented. 

“At 200 feet, it, was just like twi- 
light. I could distinguish objects 
fifteen or twenty feet away but not 
clearly. One hundred feet up the 
water was quite clear but you 
the eyes do not focus good when they 
aarein direct contact with the water. 

“How did you feel under, the 
pressure of the 300-foot depth?” I 
asked. 


“Groggy.” Momsen replied. “Tt 
‘was difficult even to think clearly 
Everything seemed to be slow mo- 
tion. T-could not move my arms or 

logs as fast as at. the surface, 
Tt was hard to remember 
things. My brain would sig- 
‘nal a motion to my arm and it 
seemed seconds later before 
the arm would respond. It's a 
most peculiar sensation.” 


BOUT this ‘lung,’ where 

did you get, 
Is it a new one?” 
Sioned. 


the idea for. twenty. years, 
Momsen answered. "Various 


types of “lungs” have been 
huilt from time to time but 
they never worked. ‘They 
‘were too cumbersome and 


heav 
After the 8-5 was lost with 
all hunds, the idea of individual 
escape equipment came to the 
front again. T happened to be 
the line submarine officer on 
duty in the Bureau of Con- 
struction and Repair, and T 
sset out to devise an apparatus 
free from the faults of previous 
(Continwed on page 14) 
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80) Miles on a Gallon by 1939” 


Charles F. Kettering, Famous Auto Engineer, Tells of the 
Amazing 100-Mile-an-Hour Cars We'll Drive in the Future 


By HENRY MORTON ROBINSON 


“ (OY UPPOSE Loffered you 
fa modern J00-watt 
Aladdin's lamp, and 
told you to wish for 
any improvement you 

could think of in the auto- 

mobile of tomorrow. 


What 


interview this greatest of 
motive engineers in. hi 


headquarters in New York 


view with this 


HE automobile of the future,” 
says Mr. Kettering, «will make 
the present-day contraption look 
like a hay wagon. Inside of another 


ten years it'll be a wise man indeed 
who can tell, blindfolded, whether 
he's riding in a plane or a car.” 
wild prophecy? Wait till you have by 
read Mr. Robinson's absorbing inter- 
‘hard-boiled vision- 


piston ring, he asks himself a 
single question—a hard-boiled, 
practical question: 

Will this device work bet- 
ter, longer, and cheaper than 


the thing’ it is designed to 
replace?” 


ND to settle question: 
constructed a 

re proving station 

where he spends 

his day trying to break the 

A. | backbone of every automobile 
and automobile part produced 

‘or offered to. General 

Motor “Every nut, spring, 


fand cam shaft has to meet the 
practical road tests that" 
has devised for it. 


and Rees hely inter ary” who, by applied scientific re- coeds ie sia 
As Inventor of the ale search, has helped to make your car f to raat ; Me 

starter, the Deko ignition snd Areca ria pier. And between these 
lighting systema the marvel of efficiency it is today. | {wey states of mind, the pres. 
and as deat of the General Motors 
portant contebutors Research Corporation mane 
sence oe eng ose to round out wen 
ing, Charles Ketteri happy nineteen-hour 

‘eagerly asking me my opinion of the auto- ing less than a thousand pounds, costing cientist that Charles Kettering is, he 


mobile of the future! His dynamic 
i led the characteristic way 
fet” keeps in touch with the 
‘day’ needs of the man at 
isolation for 


tough-minded. practical questions at Mr. 
Average Owner for twenty-five Years 
‘and answering those questions with fool- 


‘at my: in 
“Ask for somet! 


en sou the 
ask for something revolutionary. 
ing epoch-making in automobile 


” L ventured, “I thought we had 
just about reached perfection in motor 
‘car design.” 


HARLES KETTERING was all over 
me in a tidal wave of protest. “Per 
fection? Do you call the lumbering, ex- 
eats enue, aie Tae. See 
ving perfection? Well, don't. Not by 
several thousand miles. "Why, the auto- 
mobile of the future will make the present- 
day contraption look like a hay wagon. 
Within ten years we'll have automobiles 
safely traveling 100 miles an hour, weigh- 


less than a thousand dollars. and covering 
eighty miles on a gallon of gas. Maybe 
we won't be using gas at all. ‘There's ap- 

uately 130 trillion horsepower wait: 


energies that we're just beginning to dis- 
cover. Yes sir. I'm speaking conserva- 
tively when [say that we begun 


bd highest paid eat 
‘the world. T might 
eto smile, politely, at 

Prophecies,” But one. doesn 


ry and practice (ane 
balance sheet) of the automotive industry 
behind his flint-gray, spectacted eves, has 
the wildest imagination in the history of 
gasoline engineering. It is this imagina- 

which has led him to conceive the 


cout in the realm of reality 
canny bump of practicality which keeps 
him on the straight and narrow path of 
what he calls “common-dividend sense.” 
‘One of his jobs and he has more jobs than 


For he has a 


there are hours in to pass judg- 
ment on 350 new inventions every week. 
In appraising a new brake, bearing. or 


He can take research, 


poplar 
‘out of the laboratory and make it work 
for the le 

fond of saying, “ix pure bunk. If a man 


got a cheek-to-jowl contact with, 
isn't going to perform any 
stunts in the laboratory, no 


people with “ideas,” 
that idens 
can be apy practi 


sex." tronble with mont ventions it 


rvday usage, which is the same as say 
hey aren't worth the oil that keeps 
ubricated. This applies to 99.5 per- 
us offered me d 


HIE conversation wore around to the 
rile that research engineers are play 
in motor ear manufacture 
\r. Kettering,” I said, “can you tell 
Porutan Serene: Mowitiy's. readers, 
within the ts of a fifty-word tele- 
gram, just what the research engineer 
‘of a great motor corporation is expected 
todo? In other words—what your job is, 
and how you go about it?” 
hot hesitation Charles Kettering 
delivered a compact and logical state: 
‘ment, an imprompta but all inclusive 
diefinition of an automotive engineer's job: 
A research engineer asks himself a 
difficult technical question, dives into his 
laboratory, and — (Continwed on page 146) 
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Drawn Especially for Porctan Scresce Mowratx by B. J. Rosenmeyer 


Cuartes F. Kerrerinc, a Genius of Motor Cars 


President of the General Motors Research Corporation, inventor of the self-starter, Ethyl gas, and the Delco 

re ignition and lighting systems, this “hard-boiled” visionary probably has done as much as any other man to 
advance the science of motor car engineering, and to meet the needs of the motoring public. He is said to be 
the most practical and highest paid automotive engineer in the world. 
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sing Your Car’s Family Tree 


Te: years ago there 
were 700 automobiles 
~. in the United States. 

© Today there are ‘about 
twenty-five million. The first 
steam-propelled wagon, pic~ 
\ tured on this page, traveled 
two miles an hour. Today 
Maj. H. O. D. Segrave has 
| driven a car nearly four 

miles a minute! 

Back of the wonderfully 
efficient machine you drive 
is a strange and fascinating 
ancestry, the story of which 
Bmw trea cae is told here in photographs sive "ar of wey cr 
mate seoator, ane ‘ot weary 30 renee of early days of motoring. ” ™ “jewelopment of the storage battery. 
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You Don’t Have to Be Very Old to 
Remember the Days When People 
Poked Their Heads Out of Windows 
to Watch a “Horseless Carriage” 


‘le eaveiency. King George ie sented st bine. 


The 199 Pere, victoria madly earn til in ont bt a town rm out to it 
ited from 24 t0 81 horsepower. And there's «lot lea the modera 

Slate csich with coshlonsd driving piste. Comparison with the old-timer 

eh es four Baht of hear Sy, vena iden of the marlon 


many autos as hones tt model-B4.305—ie only hte tare thon’ tind ct cont fk Mlweiou nes, 
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What a Thrill It Was, Then, to 
Go for a Ride! The Wonder of 
Automobile Progress Is That the 
Thrill Seems to Grow Each Year 
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vf the te corctinder runabout plctured at the et ere this wart Olam 
‘rondtter of 192%, with sn-ylinder gine developing 61 horsepower, nda wheelbase 
STU35S inches wil cary four pamenger, Two ron and foe ethene vs 


‘ven though they'te not ranged acto the front 


Then—A Thrilling Sport of Hazards, Jolts, and Pitfalls: 
Now—An Everyday Necessity, Comfortable and Foolproof 
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‘One of the frvt American care with the engine in front was 
‘Se Overland. "This a the 1908 mode, price $000, Tehad a 
wage cylinder, Bre fentine. The ‘Overlend’s 
Senceodant is the Whippet Tnutend of ne cylinder, there's 
Sete ot tourer nx, At the left lathe nin-eylinder sedan 


Auto Evolution at a Glance—How the Top-Heavy Motorized 


N Carriage Grew into Today’s Low-Hung Streamlined Motor Car 
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N THE opposite page Roger 
B. Whitman brings back to 
memory those dusty, adven- 

turous days of “devil wagons,” when 

to ride was to crank. After you 
have looked at these pictures, don’t 
fail to read his absorbing story. It 
will put new luster on your car. 


»\ 


a eh 


Satie 
sl atk about thin tn was nt of the most 


: Scorching in My 


Horseless Carriage 


By ROGER B. WHITMA! 


WAS almost run 
over by one of 
the new Olds- 
mobiles the 


class, and one 
that ‘could ‘run at 
thirty miles an hour 
for 100 yards was 


other day a sorn Re san racing machine it 
dream of a car, sleek an ! was sporting tov own one an 
land the latest word in everythin mre eee tina head every crive was an adventure, 


of the one-lung runabouts, hand 
cranks, and tire pumps of twenty 
five years ago. 

Back in the early days of motoring Mr. 
Whitman was technical director of the 
New York School of Auto Engineering. 
He was the author of some of the earliest 


Being run over by it would have 
been a distinction. “But as I 
dodged Tsaid, "You needn't pet 
‘0 high-hat with me, you proud 
beauty: don’t try to make me 
think that you were always as 
grand as that, for I know better 
T knew you when you were a 
measly little, noisy’ little two- 


‘The years have brought amaz- 
ing changes in every etal of 
mechanism and body. 
weight, and speed have is seee 
‘atin those same years in an era 

skyrocketing of mate- 

‘and labor costa, the prices of 
pocboecoeyrise gota 
tion have dropped to an extent 


Dasengeronengrunest ith textbooks on the principles of motor ears tha is alms uniaevabte Lat 
tured: up nose. anyone who complains of 
Tad, to, Many atimebavet and also became an executive of manu ives today connder, what he 


facturing concerns engaged in the budding 
industry. 

Even if you were still very young in the 
days when they shouted: “Get a horse!” 
you'll enjoy his vivid recollections con- 
trasting the automobiles of then and now. 
—The Editor. 


parr} have paid in 1904, 
‘That early Olds is an seems: 
although being in huge produc: 
tion for that day——h000. were 
built in 1904—it was distinetly 
Jow in price, It weighed 1,100 
pounds and its wheelbase was 
‘sixty-six inches; it had a one- 
cylinder engine rated at seven 
horsepower, and a. two-speed 
ary trenemitsion A's 
fample of the way it was built— 
and other cars were much the 
same—its timer was a nubbin of 
‘brass on a shaft that struck a flat 
spring aa it revolved and maybe 
made contact. I say. ‘be, for 
paces Sing was a vat 
just wi it got tl last 
from the front whedl..Twen 


scorched along in one of those 
bouncing little contraptions at the 
breakneck speed of twelve or fif 
teen miles an hour. And it wasn't 
0 long ago, either—1904. Tt set 
‘of the days when 

automobiles were still horseless 
carriages, and people ax timid 
about riding in them as they are 
about traveling in planes. 

With automobiles everywhere. 
and of even greater importance 
than kitchen stoves, itis hard to 
believe that such day's ever have 


Sievers taax bonorshty oes 
for the entire quarter century. 
As T reckon it, there are thirteen 
makes of American pleasure cars 

distinguished, and T know of 


{ nocomparison more startling than Timit. and you paid 8050 Tor it 
of what they are today with what. with’ extra charges for a top, 
they used to be. They have Jamps, horn, and any other fix: 


changed in power, speed, reli- 
ability, usefulness, price; and 
their development they have over 
‘come the bitter antagonisms that 
‘clouded their early years. 

‘To the nondrivers of 1904 a car 
was a “devil wagon"; its driver 
was somewhat touched, without 
regard for the rights ‘of other 


ings. “As for a windshield, such « 
thing didn’t come; the car wasn’t 
ven built to take one. 

‘The Cadillac of the sume year 
was more of a ear to look at, It 
was much larger—its wheelbase 
‘was all of seventy-six inches—and 
with a detachable tonneau that 
you got into from the rear it 
weighed 1,430 pounds. Without 
atop itcost 8900, The engine was 
a five by five single-cylinder that 
developed nine horsepower: it was neatly 
buried under the body, and the only way’ 


[When Mr, Whitman showed ws this photo of himself in his cary 
‘Toledo steamer, we asked him to el Porvuan Scranes Moment 
‘adore whet motoring won tke ta the old aya. Here's he tory. 


millionaire was charged with speeding 
down Broadway. New York, though be 


le, and a dare-devil to “Fisk 
Fislite in one of the things.” ‘He 
seared horses, made an infernal 
noise, and by the odorous gases emitted 

his engine of destruction would un- 


by 
ddoubtediy" kill the vegetation ‘along the 


against early speed regulations was Wil- 
liam K. Vanderbilt, Jr. originator of the 
famous Vanderbilt Cup races. ‘Time and 
again he was arrested for “ scorching” at 
speeds of fifteen miles an hour oF mo 

Bicycle policemen would tear after his 
Mereetles and hope that a freight train or 
some other obstacle would stop the speed 
ing ear. Occasionally some stout-hearted 
constable would step out in front of the 
on-coming demon and wave a fg that 

falt in the name of the lave.” 
Sockhey oes iene ahem: Sacees 


protested his ear could not do over fifteen 
fniles an hour. ‘Said the judge: “You may 
not think that fifteen miles an hour is 
very dangerous, but for the average man 
ight miles an hour is fast enough.” ‘The 
idea of speed then, of course, was based 
‘on the speeds of horses and bicycles. 

‘With dust so thick that in spite of gos- 

les, veils, and dust robes every trip ended 
inabath, automobiling in those days was 
not along any path of roses. 


“The cars themselves were slim promises 
of what they might become. Feeble and 
wabbly, no one knew much why they 
ran or what was the matter when they 
wouldn't. A car with a twenty-horse- 


to get at it was from underneath. All of 
the cars with horizontal engines were like 
that. ‘The body had to come off to get at 
things from the top. so when they needed 
fixing you worked from the bottom up 
and began by crawling under, It was 
hard luck if the car stopped over a mud 
puddle; you erawled just the same, 

‘An owner usually took pride in being 
able to do his own repair jobs. There 
‘were no service stations, and you couldn't 
be sure that the mechanics at the car 
agencies knew what they were doing, s0 
when things went wrong your best bet 
was to fix them yourself. That was why 
you always carried overalls. But when 
you were hung (Continvad on pope 132) 


‘ “ATCH yourself!” 
Thad crawled up a greasy 
ladder from the dock into 

the hot engine room of 


Corkel, then 
the deck and 
row passageway between the aft 
Rouse ane! the rail. 

T jumped back. Above my head dan- 

lea gigantic grab bucket filled to the 

with red iron one. 

T stood there, staring. 

Thad knocked about on saltwater 
freighters, but this ship, moored along- 
side a Buffalo steel milly was something 
fnew in my experience of cargo ships 
From where I stood, away aft, a 
tremendous hole stretched to the 
forward. deck house, seemingly 

locks. distant. 


by transverse I-beams. 
hatch covers, formed 


each rail, 
narrow lane of steel deck 
‘on each side. 


slightly pointed at each 
end, with her pilot house 
sway forward and ber en- 
fines away aft. 

‘Over her stretched a se. 
ties of gigantic horizontal 
ateel arms, thrusting out 
from a towering framework 
fon shore. Along these arms 
traveled a dozen grab buck- 
ets, each controlled by a 
man high up in a cab. 
Down dropped the buckets 
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(Ove carriers steaming through the locks of St. Marys Ri 


Seereanes 


inking Lakes Huron and 


‘Superior. ‘Through this narrow gateway pours the bulk of the nation's ion supply. 


“Old Salts” of Fresh Water Seas 


Strange Adventures of Great Lakes Skippers Who Brave 
Freezing Gales, Reefs, and Fogs in Their Ships of Steel 


By WEBB WALDRON 


between the I-beams, snatched mouthfuls 
of ore from the bottom of the sip, shot 
it up, and dumped it upon the mountain 
of red ore towering between us and the 
smelter. 

‘Everything was red—the ship, the 
hoist, the meu, the cab. ‘The air was 
thick with hot, choking, red dust—red, 

‘Cringing under the sliding buckets, I 
trudged forward to where the skipper 
was beckoning from the rail of the for- 
ward house 
Welcome to the ship!” he hailed. He 

built bronzed Norwesi 

"We'll get away in half an hour or so. 
‘Arman caught hold of may bag and led 
‘me into a room alongside the cap- 


C 
Thad never been 
ich quarters as this. A big room, 
white woodwork, a bed, not a 

deep leather armchair, an el 
wummning in the corner, a gleam- 
ing white private bath. What a contrast 
to the red clanging turmoil outside! 

T glanced around and stepped outside 
again. Down on the bottom of the hold 
half-naked men were shoveling the dregs 
‘of the cargo into heaps ready for the grab 
buckets. Aft, the hold was empty. 


water freight ships, bu 
offered 


MIE last dribble of ore was shoveled 

into the last bucket. ‘The last hatch, 
cover rasped shut. ‘The shovelers scram- 
hhled down to the dock. The skipper 
barked the order to the mate to cast off. 


“Come on up.” the skipper shouted, 
beckoning ine into the pilot house. 
Hea The Patrick 


The, telegraph 
MeCorkelt quivered; the red 
and the stacks of the su 

to move past ux. A bridge jackknifed up, 
We slid through it backward and backed 
a down the canal into 


Harbor. Slowly 
ing our 600- 
foot Jength around. We 


headed out past the south 
breakwater. On our star- 
board towered the famous 
grain elevators of Buffalo 
‘The skipper glanced at 
hi at and fe 
minstaysisos we beaded 
in past that breakwater. 
Pretty good for 12,500 


tons of ore. 
We steered out into 
Lake Erie. Across the 


west ahead of us flared a 
salmon-colored. sunset. 
If the MeCorkell had 
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scemed three city blocks long at 
the dock, now, in open. wa 
the unbroken sweep of eightee 
hatch covers from forward to 
d positively half 


lanced at the 
the 
then said: "Let's 
go to chow 
‘As we walked aft inside the 
Jow wire fence which takes the 
‘lake freighter 
Jast fall up on Lal 


we felk 


"This deck 
was ane mass of ice a foot 
th seas bu 


every other minute. After two days we 
ot desperate hungry. T didn’t want to 
order anybody else to take a chance, $0 
Tetarted out myself, Just aT got about 
‘@ sea caught me and carried me 
the fence on the eter sdf grabbed 
of the fence on the other side. 
fast and hung there, It pretty nearly 
pulled the fingers off my hands. When 
that sea passed, I crawled back to the 
pilot house.” 
"How long before you got anything to 
eat?” 
About another twenty-four hours.” 
he grinned, 
were stretching tarps over the 
Mi ikeovos aoa cospieg oe 
down with wooden wedges. 
“Ts all that necessary?” I asked, 
lage abs eee Nae 
‘Anything can happen,” the skipper 
replied. "This here fe one of the nasti 
est comers of the lakes. Tt was right 
about here I had the bigest seare of 
my life. I was wheeling in the Augus- 
tus. ‘The eap's name was Dells. We 
were running for Buffalo with a load of 
Wheat. "A southwest snowstorm struck 
us. Right in the middle of the storm 
‘we saw straight ahead a sudden flash of 
fire through the snow. It was a steamer 
on fire, flame spouting up through her 
Hhatches and her deck houses all ablaze. 
We could see the fellows at the rail 
screaming at us to take em off. Detlifs 
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yelled : Tell them fellows to 
jump aboard when I come alongside!” 
‘hen he quickly grabe the wheel away 
from me and swings us up alongside the 
‘other boat. 


“Our sides grated together. “Jump!” 
the mate yells. Those fellows hesitated 
minute, then jumped. “A couple of "em 


slipped, but they got their hands on our 
fe pad onc Acbowseabel"om tes On 
we went.” 


‘The captain and I had reached the mess 


firemen and deck 
ere doing likewise, We 
‘colton tablecloth;” they 
from oilcloth. That seemed 
be the only difference be- 
tween the tables. 

“But that wasn’t all of it,” 
the skipper continued in a mod- 
erate tone. 


FEW miles beyond the burn. 

ing boat.we saw anotherone 
anchored, blowing distress sig- 
nals, She'd anchored to ride out 
the blow, her anchors had drug, 
she'd banged her stern aground 
in shoal water, and knocked a 
hole in her. She was way dow 
by the stern. We could see 
fellows on deck yelling to us 
take ‘em off. Do you ki 
what that man Detl 
a 

The 
inquisit 
"He swung round, headed up 

into the wind, and let go his 
anchors. Then he orders the 
tate to pay out the chain, more 

and more, letting us back nearer 
and nearer the other boat. I 
was scared and I guess every- 
body else was, If our chains 
broke or our anchors drug sud: 
denly, we'd smash into the other 


ptain looked at me 


boat ‘and. go down with her. 
But Detlifs kept yelling: “Let 
fut, some more!" So we drops 
back and back till our stern 


touches the bow of the other 
steamer, and her crew climbed over to 
us, safe! Then Detlifs rung full ahead, 
pad hig anchors, and heads for Buffalo 


mill ponds have another t! ae 


‘The following afternoos 
the length of Lake Erie, we were headiny 
northward up the Detroit River toward 
Lake Huron. ‘The river was wide, but the 
chanel angling among the, sands was 

mw. and it Was ex: 
ig to. stand. beside 
the skipper and watch 
‘im "ue" he Mex 
orkell upstream, noting 
his quick knowledge of 
what was not on. the 
chart, which side of the 
hannel to hug to offset 
‘ross currents, how fast 
to put the wheel over at 
the tums 0. that our 
Jong stern would not 
strike the side of the 
‘dredged channel ‘as we 
‘swung. We were one in 
fan almost continuous 
procession of freighters 


Imecting a solid. proces: 
sion of laden carriers 


(Continued on page 152) 
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Leama to Fly with Larry Brent 


Ber up And. don't 
to wait home, Go 


Photographe by 
D. Warren Boyer 


fimptiee 
w"zepptlia’ shed. 


iifetime—your first solo! I've done it! 
It happened at my seventh hour and 
fortieth minute of instruction. That, 
Te learned, is a very fair average 
Some students solo their fourth or fifth 


hour, but they are rare. Many students 
do not solo until their tenth. A few 
to their fifteenth hour, One 

tise was not 


Permitted to go up alone until she bad 
more than twenty hours of dual 
instruction. But this was not exactly fair 
She had a wealthy father who instructed 
her instructor not to let her solo until 
hhe—her dad—gave permission. 

Randy Enslow, my instructor, told me 
about one student he had who did not solo 
until after his fiftieth hour. ‘That student, 
Randy told me, was the smartest man on 
‘the ground he had ever met—and in the 
air, the dumbest! 

‘Major J. D. Coth, an R.P.C. ace with 
twenty-seven German planes to his credit, 
and now a Curtiss instructor, soloed in 
fone lesson. ‘That was how they taught 
flyers in the war. You went up for one 
ride with an instructor. Your one and 
only lesson lasted for a half hour to an 
hour. When you came down, the instruc- 
{or steppe out and "turned you lowe.” 

took her up. Like being booted off a 


sank or swam. How those poor 
fellows cracked them up! 

Every time a student. early in his solo 
stages, cracks up and kills himself, there 
is a great deal of talk about lengthening 
the period of dual instruction. Some in 
structors insist that a student should not 
he permitted to solo until he has had at 
least fifteen hours of instruction. Others 
put the figure higher than that. 

‘The argument other instructors advance 
against late soloing is this: More than the 
man who has never flown can possibly 
realize, a student comes to depend on his 
instructor to pull him out of difficulties. 
It is such a comforting feng to realize 
that he isin that front cockpit! But i 
bad habit. Particularly in making l 
ings docs the average student long to re- 
Hoguish the controls and let his instructor 

it. 


RE are moments, of course, when 
Selpel out of table Example: More 

‘out of trouble. je: More 
than once, with every ounce of self-con- 
fidence and enthusiasm in the world, T 
have become "wound up" in tight turns, 
‘ot remembering in time that in the vert 
teal bank my controls were crossed —that 
is, the rudder was acting as elevator, and 
clevators acting as rudder: and on the 


That First Solo Flight—It Brings 
a Thrill You N 
Bigger One When You Try to Land! 


ever Forget; and a 


By LARRY BRENT 


very verge of a tail spin, my instructor 
‘would correct ‘my mistake, Such ocea- 
sions as these will arise in the course of the 
‘most confident student's instruction. But 
it is assumed that he will not attempt 
ertical banks or other tricky maneuvers 
in his first solo, 


TOLD, in a previous article, how my 
jastructor “rawhided”” me into. de- 
veloping self-confidence—sitting in his 
cockpit with his hands behind his 
‘hile Tovercameground tight end bro 
the ship to lands Even if thoee fest fow 
landings were bad ones—and they were— 
he forced me to rely on myself. And more 
than anything that an instructor can do, 
solo flight will build up a student's self- 
confidence. Therefore, say some instruc- 
tors, turn ‘em loose early in the game. 
Most students do not know when they 
are to make their fit solo,” You are 
seldom told the day before: “Tomorrow 
T am going to turn you loose. Have a 
good night's sleep!” Some students 
frig be able to alcep with Unat on thelr 
tminds. "know T wouldn't have sept & 
Det I was certain that the tie waa 
‘coming soon. My’ ed 
instructor. My sir work was 
taobey- besoin peoealicnal, "And sap 


4 


by the expected forty: 
feet, I cleared them 
by about four. 
Rat 
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landings were improving. Sometimes T 
still tried to stretch out my glide, and 
sometimes, at the last moment, just be- 
fore the controls became sloppy in the 
leveling out, I became alittle rattled and 
either pancaked or bounced—the result, 
respectively, of leveling off too soon oF 
too ate Thad had some tal spins fr the 
sole purpose of learning how to pull 
ship out of usin in ease Lever found my- 


BIEN, for bn everthing eae slog 
smoothly and my day-by-day improve- 
ment was perceptible—I went stale. It 
often happens. It is, in fact, the expe- 
rience of most students. You progress 
almost. to the point at which you are 
ready to try out your wings for the first 
time alone—and ‘one day you seem to 
have forgotten everything you have 
learned. You nearly knock the roof off a 
hangar on your take-off, You cannot 
come out of a tum without crabbing. 
And your landings are all but complete 
‘washouts. You hounce and you pancake. 
‘My period of staleness began five 
minutes after Randy Enslow, my instruct- 
id_me his first real compliment. He 
‘ou're coming, along, kid. Yé 
if to make a flyer.” 
‘Then we went up for a lesson. ‘Taxing 
to the end of the field, I executed one 
ground loop Wal, 0 
round loop ean hap- 
fn to the best of, 


the 

ip into the wind, 
waited for my heat 
kage to up 


whereit belonged, and 
ve her the gun. I 
iced that 


dlgust at the ground 
loop. Then, as T 
pilled the stick back 
to lift the wheels off 
the ground, the 
ship didn’t seem to 
respond properly. I 
thought for a mine 
ute that I didn’t have 
enough flying speed. 


PUT thenosedown 
alittle, glanced at 
my. tachometer — it 
registered 1,450 revs, 
1y! —thien pulled 

k back for 
over the 
hangars. Instead of 
clearing the hangars 


ly ing. 
had done it deliber- 
ately, it would have 
been’ reckless flying. 
And Randy holds no 


above the hangars. here was Randy, wanding all sloee on 
pulled the stick hack the practice fad, Sooking "up at me 
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1 wasn't merely Unie st being wp there alone Iwas exalted. Iflt ike yelling and singing. The fest 
{emrminsten of that sla Bight were worth al the sacriices and hard work in learsing toe « Yer, 


again, and climbed. At about 
400 feet I straightened out and 
decided to try a few figure 
cights. The ship didn’t feel 
right. Something, somewhere, 
was wrong. 

My first turn was all right ex 

pt that I did not roll smoothly 
of it. Teame out of it with a 
-and we went. crabbing 
‘across the sky. Again my is 


were cold and inquiring. 
jabbed his finger down toward 
the practice field and I swung 
the ship around toward it. He 
wanted meto try alanding. Ttried 

it. When Feut the gun for the 
slide, [knew something was 
‘wrong, but I couldn't figure 
out what it was, The whis- 
ting in the wires sounded 
wrong. I tried a steeper 
glide, then a thinner glide. 
Still the whistling sounded 
wrong. I could not find the 
ight note. 


HEN I began leveling 

off, everthing wat 
sill wrong: T tade's pan 
folod ong’ sad stoped 
= ‘t 
Randy turned. around and 
oat 


No. tried to roll out.” 


Did you crab on pur- 
pose?” 

“No, I was trying to fly 
straight.” 

“You're stale.” was the 
verdict. “I'm going to keep 


you out of the air for a few 
aig 
T felt humiliated, until 1 


learned that it happened even to veterans 
Some days you will ly better than other 
days, Some days, Randy once told me, he 
could not seem to teach anything. Stal 
nese T beurned, may be 
enoug ‘too much ner 
stomach gata order, di 
may sim pen. 
‘of thing happens to a golfer or a 
player. | Some day, suddenly 

it cause, you are ol 


t ic 
{in time of Creep 
sity hours 


ANDY kept me oi 

three days. On the fourth, my stale- 
‘bess was gone. My take-off was all right. 
My air work was as good as ever—i 
rolled smoothly into and out of several 
turns, loose ones and tight ones. And T 
made a half dozen passable landings in 


of the air for 


next. 
to the air after my staleness, Randy. 


But the morning after my return 


casually, when I met him atthe 
house” for my lesson: “I'd like to 
somebody else go along with you today.’ 


ASSEN JORDANOFF, my fit 
structor, was standing near by: a 


ing. Iknew what this meant. Randy 
had enough confidence in me to turn me 
loose, but he wanted another instructor 
to take me for a check fight. 

‘So I went up with Jordanoff and, as on 
the previous day, my take-off, air work, 
and landings were satisfactory. Jordanoif's 
hearty handshake after the flight seemed 
to indicate-that he had no fault to find 
with me. After the check flight, I asked 


led. back 
Tats 


wn be would solo me. "The ques: 
wed to irritate him. He answered 


"Mayle next week, if you don't go 
stale again, “We'll see.” 

Would it be tomorrow? [looked at the 
skys clear as a bell, Wind: a zephyr. I 
spent the rest of the day asking students 
and pilots about their solos; getting ad 
view. Chie Gaver, the school manager. 


ne lecture on soloing. And 
Fred Becker, until recently a Curtiss in 
structor, told me what te do 

thi wrong in the air. 


{RED BECKER—Captain Frederick 
J. Becker—once had one of the nar- 
Towest squeaks T've ever heard of, He 
was testing a eabin plane which had dual 
controls. These. controls were in. the 
front seat side by side, Becker balanced 
the plane by placing  sandbag in the 
i id seat. He took the precaution 
of removing the clevis pin and taking out 
kon that side. This left nothing 
came up above the 

floor about six inches. 


Becker took off and started to climb. 
At an altitude of fifty feet, the sandbag 
slipped down and jammed in between the 
seat andl the control stick socket. 

‘Down went the nove and down went the 
ship in a power dive. Becker cut the gun 
‘and kicked the rudder, so that when the 
ship crashed it was swinging around. Tt 
was bad smash, “Becker was thrown 

lear—and spent months in t it 

Taste iin why he had hicked 
When you know you a 
smash up.” he answered, * 
rule to have your ship revol 
hit the ground. Bring it in as smoothly as 
possible, but have it revolving. If it's a 
cabin plane, the smash will generally 
break up the eabin and throw you clear 
‘of the wreckage. If 


you have # better chanee.”” 


WILL admit that cakes of ice were 
crawling up and down my spine. Thad 
convinced myself that flying wasn't dan- 
xerous—that forethought and good judg 
‘ment would pall me through anything. 
But once in a while I wondered. 
Becker's worst scare was having his 
ship catch fire at 14,000 feet. He came 
side-slipping down, thereby Keeping the 
flames out of his face. He scorched his 
hands but was otherwise unhurt. 
Jordanoff told me of a similar expe- 
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rience. Tt was in the war. At 15,000 feet 
his engine burst into flames. Jordanoff 
‘cut the gun, then turned the gus complete- 
ly off, and went down in a vertical dive. 
‘A few thousand feet above the earth, the 
fire burned itself out. He experimentally 
turned on the gas agai fire was out 
and it stayed out. He flew to his air- 
rome, none the worse fr his aming ad- 
venture. Fires are rare occurrences now- 
ailays. “Modern engines are designed to 
prevent them. 


ASKED Jordanoff about soloing. He 

soloed when he was fifteen and had 
forgotten all the sensations but the ten- 
sion of cutting the gun for the glide to his 
first solo landing. ‘That moment, he said, 
almost turned his hair white, 

T slept badly that night. Before turn- 
ing in. T spent at least two hours on the 
cecdge of my bed using the old broomstick 
handle for an imaginary control stick. 

Next morning, 
just before we took 
Off from Curtiss 


few tums aver the 
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field, straightened out, and flew to the 
Practice field. At. 504 feet I cut the motor 
and started to glide. T made a fair land- 
ing. He told me to dé another. I took off, 
circled the field, and brought her down 
‘again. Pretty good. 

“Tey another one.” 


TRB, potter pretty. good landing 
We rolled to a stop. ‘Then the hair on 
the back of my neck began doing this 
Randy was climbing leisurely out of his 
og. gant Gces sak, Net 
mud hut T know "s 
pins, Thecus was bed nome AL et, 
it was at the moment. He care 
lessly up at the sky. He ran his eyes along 
the fuselage. ‘Then he strolled back to the 
tail—and tied his scarf about it, 

‘There was no Jonger any room for 
doubt. ‘That searf on the tail: meant 
Beware! A rookie is at the control 
Give him plenty of skyroom, boys!” 

Randy strolled back from the tail and 
looked up at me, Tt seemed to me he was 
alittle pale. 

“AU right, buddy,” he said, “Take 
her up. And don’t forget. where this 
field is, because I don’t want to walk 
home. “And don't get rattled when you 

‘our gun, Take it easy. Use your nut. 
Do your stuff.” 

Twas casual. Altogether too casu 
‘was about to take my own precious life in 
my own dumb hands, For the first time 
Twas to take an airplane up alone—and 
there wouldn't be any Randy there to 
pull me out of trouble! 


UT T didn’t hesitate, I gave her the 
‘gun. [looked up and to right and 
ieft to make sure that all was clear, ‘The 
Esra nr tos, |The atra 
That rot cockyits empy of my eat 
at front cockpit, empty of my 
pol and covenant cet Weald lool ober 
Mudeats had told mc, as, age and 
‘as the mouth of a hippopotamus 
sion sine They ern er nl 
cer and emptier th 
pelin’s shed. 
But I wasn't seared. It almost scared 
ime to realize how unseared L was. T had 
expected to be terrified. Well, that came 
alittle later. But I wasn’t seared on the 
take-off. I was surprised at the lightness 
of the ship with Randy out of it. Te seemed 
to me that no pull at all on the stick took 
her off the ground. [ climbed. 
T banked and turned. Five hundred 
feet below and (Co 
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Plans to Move Homes by Airship 


j. 


oa tae 


E the unique dwell- 


lucent, will let in 


the sunlight;, and 
the ‘vacuum will 
insulate the build- 
ing from outside 
heat and cold. At 
night, the house 
will be illurninated 
from clectric bulbs in’ the central 
tower, the light being spread to all the 
rooms through prisms, mirrors, and 
the translucent ‘casein ceilings. Be- 
cause the vacuum walls make the 
Serrersine house a huge "thermos bottle.” Puller 
Dat! Rsis proposes to use the waste energy of the 
e lectric lights to furnish heat. Both 
heat and light will he controlled 
through shutters. 


RACTICALLY everything in th 
house, including most of the furn 
ture, will be of casei 


JOHN E. LODGE 


ENE: Any American 
1979, 
Action: A family is leaving on 


vacation. Over the house hovers a 
huge dirigible.” Cables are lowered and 
made fast and away sails the airship, the 
dwelling dangling below with its occu: 
pants undisturbed! At the seashore, the 
house is lowered and anchored to a twelve 
foot square concrete foundation. On the 
return to the city the process is reversed. 

‘That such an amazing performance may 
actually be a commonplace occurrence 


to which their edges fit. Upon pressure 
of a button, the curtains are instantly 
ated, effectively sealing the opening, 
Ventilation will come from the top of 
the tower, Preah, nit is freed. down 
t ‘filter and drawn off by suction 
at the bottom of the walls. Each house 
would be an independent unit, with 
separate power, lighting, and sewage 
facilities. In a six-room house, the 
ground floor would provide space for the 
family automobile and airplane. On the 
second floor would be the living 
quarters, reached by a. small 
elevator’ running through the 
‘central tower. ‘The top floor would 

serve as a roof garden, 
Tn mass production, Fuller 
estimates that such homes 

all 


" 
which the floors branch from a central 
mast like the limbs of a tree. 

The structure is hexagonal in 
shape, like the pagodas of the 
Orient. ‘The central tower, or 
mast, is formed by a tripod of 


conerete foundation. ‘The floors 
‘are suspended from this mast by 


to those used in 
ccablesrunthrough 
them rigid. 


UT what would happen if a 

trong wind struck such a 
house? ‘The architect replies that 
tests have convinced him that such 
‘a structure, rooted in concrete, 
could withstand any wind up to 
1,000 miles an hou 


dish washer, and clothes washer: 
built-in radio, ete., to sell for as 
little as $9,000. Moreover, the 
house might he delivered” and 
“planted” in a single day. 
‘Larger structures—twelve-deck 
apartment houses, tall office build- 
ings, tower garages—can be built 
con the same plan, Fuller declares 
Such an apartment biling, with 
swimming pool. sky promenade, 
and dirigible landing platform, 
is portrayed here hy our artist. 


casein, the 
‘material used in molding fountain 
pen barrels, with a vacuum be- 
tween, are to form the walls of 
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Back of the Month’ 


‘ 
‘ue artist's portrayal of the new Japanese srplane carriers Kagiand Akedi in action. Strange down turning funnels divert 
‘mote nod fumes fom the landing decks.” A naval plane i seen laying dowm a phonghorus smoke screen behind the veel 
KARL VOOGH' industry. Conservation of enormous 
BA RERE OCR devoted to the hydrogenation of pe. petroleum wil be the pri 
troleum products to produce new supplies he new process, appli 
tiba of which is said to remit in the 
n of 100 percent of gasoline 
what experts bel ry barrel of oil! At 
develop into a revolution of i 4 


te the applicat 
tow Much Do You Know eens 
hydrogenation proce 


P| ing? 
About Pinsabing? by Germun scientists and developed by * 
knowledge with American chemical engineers, en 


yearly half the ship's chosen from |] hydrogen under h 

length. turning outward near the stern dees askeel by our readers catalyst—a chemieal promoting the reac 

to belch forth lack clouds of sn Anawers are on page 142 tion of other chemicals without. being 
ease the density of 3 1. What is the best way to | itself affected. ‘Through it the heavy fi 


about the war vessel. oil and other residue, known as * 


difers “in. that” both its. funnels are 2 iet’heretofore after 
brought out on the starboard side and converted into gasoline. 
nly one curves outward and downward ing sound in the 
‘The other is upreht 3. What are the rela UT this ie not the only 

oke is poring from an upright vantages of nteamn and hot nagic recently devised to solve the 
Pla ge oeply gag np yteeeeau problem of an ever-dwindling oil supply 
vered so the wind blows the cloud away + ee, and a demand for gasoline that grows by 
from the deck. ‘Otherwise pilots of battle booed - iecaps and” bounds time, § 

have difficulty in seeing to 5 synthe we made from soft co 


p 
The trunked funnel will allow the 
airplane’ mother ships to steam ahead 
irrespective of the wind's direction 68 
‘The 01,000-horsepower Kagi can carry at of my hot water beat 
its sixty fighting pl 
than twenty-five niles an ‘hour 
Abagiis slightly longer and narrower. Her 
upright funnel will be used under ordi- 
hhary steaming conditions and the "trunk 


has been produced profitably in Germany 
through a process invented by Dr. Fried: 
rich Bergius, of Heidelberg. Briefly, the 
, ° method consists of breaking up the coal 
ataspeedofmore |) 5 poem. in sueenes? into small grains, mixing it with a sm: 
‘The - Wich feared ‘quantity of crude oil or tar and a catalyst 
ply or the storage system! and passing over it 
8. Hide much mere doce it || water gas under a pressure of 3,000 pounds 
to the square inch and at a temperature 


when aimplanes are in fight |] oF 1.472" degrees Last’ year, 70.000 
tons of gasoline were obtained by this 

New Sources of Gasoline Tereet bot water soppy Dee ee eee ee gl 
INSTRUCTION was started recently 10 Ee ee eat Stechastes || production of 250,000 tons is expected. 

at the refinery of the Standard Ol eee Yea me 


Company of New Jersey, at Bayws 


is another suggested means of averting a 
‘of a unit to be known as the “hydro- 


motor fuel famine. Some experts, how- 
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ever, oppose the idea, pointing out that 
engines start badly on alcohol and that 
it does not produce as much enerzy as 
gasoline. Another objection, that alcols 
‘cannot be produced in sufficiently: las 
quantities, is answered by chemists who 
have demonstrated that all sorts of was 
terial, including straw, cornstalks, p 
ines, and cotton plant wastes, can 
converted into alcohol. 

In Scotland, petroleum has been p: 
duced for some years from shale. As 
vast quantities of this stratified rock 
formation are found in Colorado, Utah 
and other western states, shale may jyrove 
one of America’s chief future 
sources of oil 

‘Natural petroleum was formed 
from plant materials buried in 
rocks for thousands of years and 
also from the remains of ani 
mals, fish, shellfish, and a mul- 
titude of microscopic creatures 
Both gasoline and kerosene are 
obtained by heating crude pe 
trole 


Where the Comets 
Come From 


HAT comets are not me 
bers of the original solar 
but children adopted 
from starry space by the sun at 
very advanced age, is the 
theory recently supported by Dr. N. 
Bobrovnikoff of Lick Obs 
astronomers have assumed that comets 
were born much in the same manner and 
at the same time as the earth and other 
planets when, a billion oF $0 Years ago, a 
wandering star nearly collided with and 


dous jravitatio 
probably. wed fr 
eatastrophe, while the 
were supposed to be the lighte 
of the ejected mate 

‘The head of a cc 
sists principally of meteors, rock, particle 
of dust, and. large quantities of 
causing ‘its customary hazy appearac 
when far from the sun. As a.comet near 
the sun its brightness increases enor 
mously, ‘The output of gas, distilled froin 
the solid matter, is greatly increased | 
the solar warmth. From time to tim: 
explosions occur within the nucleus: jets 
of gas are shot from the comet's head and 
go to form the tail. The intense rays o 
sunlight act on these minute ejected 
particles much as a high wind on smoke. 
They stream out in a long train, not in 
the comet's wake, like exhaust gases from 
fa motor car, but literally blown away 
from the sun by the force of light pressure. 
‘Thus, as a comet swings around the stn, 
the tail may actually precede the head 


R. BOBROVNIKOFF finds, from 
studying the brightness of comets, 
that they cannot be much more than a 
million years old. If this be true, how 
tand where did the sun obtain its cometary 
horde? Dr. Bobrovnikoff points out that 
‘million years ago our solar system was 
some seventy’ light-years distant from its 
int position 
where extended 
regions are plainly visible. 
the past few m 
passed through tl 


in the general direction 
nebulous 
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4 its comets in transit 

have 
Orion 
‘of which 
ompanying 


st brllian 
cof the 


nd dust are 
the action of light pr 
ce turns to the stn, a 


‘The Rordamia comet, t seen on July 13, 1803 
‘erien of explonons of the nucle 


f minor planets that lies between 
hits of M 

nikoff suggests, mi 
rather than fragments of an exploded 
planet or meteoric material that failed to, 


condense into a planet 


Riding Rainbow Trains 
SPLENDENT in blue and gold, and 
with al ofits working parts finished 
n littering chrome nickel Uke a custon 

bullt automobile, the locomotive of the 
Blue Comet, a. new high-speed. train 
‘ening tebe ly bettas ew York 
tnd Atlantic’ City, actoniahed travelers 
Feceatly when it waa put into service by 
the Central Railroad of New Jersey. The 


9 


June, 1010, moving tail rt, 


elves resemh 
in their delicate 
fercam 


od rolling 


vd are 


Taking a leaf from the style 
book of the automobile industry, 
the railroads are going in for color 
n their passenger equipment 
The locomotives that pull the 
Mine Man Exprese of the 
Boston & Maine hetween Boston, 
Mass., and ‘Troy, N. Yo, are we 
ders design. ‘The 
passeng the Haltimo 
and Ohio are far from dull ia their 
Pullman green with plenty of red 
gold striping. The fast pas 
r express of the Chicago 
Great Western, running. daily 
hetween Rochester, N.Y 


St. Paul and Mins 
sa dazzling vi 
old fr 
principal trains of 
and the Chicago and 
tween Chicago 4 and! St. Louis 
thunder through way stations like streaks 
of red-and-brown and blue-and-gold, 
Gayly caparisoning the iron horse an 
robbing the rainbow to brighten up the 
coaches it pulls is, however, not a new 
notion. Though the first locomotives of 
fon. Stevens, Peter Cooper, William 
Norris, and "Matthias Baldwin were 
crude and ugly, toward the middle of the 
nineteenth century the engines became 
things of beauty as well as of power. ‘The 
pioneer in the field of designing hand- 
some locomotives was William Mason, of 
Taunton, Mass. Other locomotive build- 
cers followed his example. About 1850 
they conceived the idea of adding color. 
Locomotives glowed in purple, red, yel- 
low, and blue, and the gay surfaces 
were richly embellished with scrolls and 
other decorations. Blank spaces were 
filled in with landscapes, elk and buffalo 


Alton be 
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{Se See of South America 


heads, and even portraits of politicians! 
But some years later there came a 
reaction tothe other extreme—black. Bril- 
Tiant hues on railroad ears were retained « 
Tittle longer. The coaches of the New 
York Central & Hudson River. first a 
bright ellow, changed to 
before they finally adopted the dul 
man green. For many years, the 
‘York Central and the Lake Shore jo 
ran an express from New York to Chicas 
which was painted a creamy white. 


red 
Pull 


The World Map Corrected 


HERE. are so few places which have 

not been explored that we take it for 
granted that our maps 
rate picture of the world, 
everyone has a very distorted idea of the 
Ne of ont countries and. their geo 
graphical relations to each other. 
Tate ies in the map of the world which 
we studied in school and which children 
still stu is map was originally 
Aesigned by Gerardus Mercator in 1538 
and is known as the Mercator projectio 
for system of showing the world on a flat 
Surface, It gives us a pretty but grossly 
inaccurate 1. Alaska, for instance, 
Is out like a continent, and yet it is 
‘about three fourths as large as that 
ates east of 


iif male ort Amer: 


proximately equal in area. G 
land is shown as being larger th 
Australia, and yet Australia is more 
than three times as large as Green- 
and. Quite a difference! 

Recently the geographic section of 
the Bureait of Foreign and Domestic 
Commerce of the U- S. Department 
of Commerce completed carectly 
proportioned flat map of true areas 
And distances-the result of five 
"work by experts. One look at 

Teproduced above, 
reveals how false are our ideas of the 


h the Mercator 
map is that signed as a chart 
for sailors rather than as an accurate 


globe. If you were to slit that balloon 
from top to bottom on one side, the result 
would be a flapping piece of rubber. 
Suppose you stretch that torn balloon 
until it makes a flat rectangle. It takes a 
Jot of stretching at the top and hottom 
and almost none at the middle. or equa 
tor. "The pictures of countries near the 
two poles have become distorted out of 
all proportion to. their real size. even 
though the equator line remains the save 
Tength as before. Your fat rectangle of 
rubber would Took much likea Mercator 
projection. 

"The new map 
though you split y top 
to bottom but then made two slits up 
sand down into the Pacific and two slits 

into the Atlantic, afterward 


ing. Looking at it, you get an idea of a 
flat surface and you are not deceived ax 
to the sit of any territory 

Every square inch on the new map 
stands for exactly the same number of 
Square miles as any other square inch. 
Distances along the lines parallel to the 
‘equator are accurate and true to scale 
So alo are distances on each vertical 
meridian that extends through the cen- 
ter of a continent. There is some slight 
distortion in distances elsewhere on the 


“Actually they are about 


map, but it is vastly less than on the 

Mercator projection. Lines are so, ad- 

justed that land areas are especially 
jose to acenracy. 

Geographers who have 
new map have predicted that 
the place of the old map 
except for navigation. 


X-Rays Made Shock-Proof 


EW type of X-ray apparatus, 
recently” festalled at the ‘Newrolog: 

in New York City, is com. 

‘and all overhead 
age wires have been, liminaed 
nprovements are said to make 
ntal electric shocks to operators oF 
ts impoossib 


all things 


‘man physicist and father of the X. 
fccidentally discovered that these vibra: 
ions of the ether could penetrate solid 
matter, their use in hospitals and clini 

hus become almost universal. Th 
refinement in the apparatus that produces 
them will further increase their value to 


AML ether waves, including X-rays, 
radio waves, light’ waves, and heat 
waves, are alike except for length, Radio 

waves are the longest known. Then 
come those produc 


descending order, 
waves of ultraviolet light 
of the X-rays. 
Some X-ray waves are so short 


it would require more than two t 
ean inch! Even the 
infinitesimal that there 
arviifteen milion tothe inch. Other 
fand more powerful rays of recent 
y. auch as the Millikan rays 
and the cathode rays, are shortereven 
than X-rays. 


T THE Watertown Arsenal, in 
Massachusetts, a mighty X-ray 
‘machine has been developed which 
is said to take pictures through four 
and a half inches of steel. 
agite gestion whether X-rays can 
fect peaple some distance away was 
presented in an unusual lawsuit in 
France, ashort time ago. Two people 
living near a 
in daily use declared they had con- 
tracted cancer from constant irrita- 
tion caused by the ether vibrations. 
‘They claimed that the rays pene- 
trated through the patients, through 
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ving platform through 


the walls of the clinic, erossed the stree 
and entered through’ the walls of the 
dwelling. A committee of physica 
tani scientists decided that the ray's could 
fot menace persons at such a distance 


Sunshine by the Wholesale 


NO THE delight of numerous sinall 
patients, the Chieago Municipal Tw: 
berculosis Sanitarium a few weeks ago 
installed a new kind of ultra-violet ray 

f abinet capable of treating about 200 
ch ‘an. hour, feature of the 
machine is a moving platform, like an 
excalator, on which sick children are 


placed in their wheel-chairs and driven 
‘automatically through the narrow space 
t's walls to which the 

t lamps are attached. 
the first to make 


Shortly 
afterward, various types of lamps pro- 
ducing the _health-giving were 
developed. OF late, so-called sunlight 
lamps” oF “health lamps,” supplying 
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artificial sunlight, have become popular 
in the home. The two principal types are 
the “mercury vapor” lamp and the 
“carbon are.” ‘The mercury vapor lam 
produces energy approximating in qual- 
ity the invisible ultra-violet rays of sun- 
light that lie beyond the infra-red, or 
hheat-giving, rays in the spectrum. ‘The 
-arbon are, on the other hand, produces 
aan imitation of all of the rays of the sun 
and, according to the U. S. Bureau of 
Standards, is the closest approach to real 
sunshine.” The mercury vapor lamp is 
ted most in hospitals, while the carbon 
fare has found much favor for family use. 
An ingenious device called a “dosage 


SL 


meter” to determine and control the 
strength of artificial ultra-violet rays was 
developed recently by Dr. H. C. Rent- 
schler, of the Westinghouse Lamp Coni- 
pany.’ The invention operates by means 
of uranium, the rare element. which is 
sensitive only to the action of ultra-violet 
light; and a photoelectric cell, enables 
physicians for the first time to regulate 
the intensity of the rays with precision. 


After Two Million Years 


ECENT excavations in Santa Barbara 

County, Calif., near the town of 
Lompoc, brought ‘to light a veritable 
~grab bag” of prehistoric oddities, among 
them thousands of fossilized fish, wuch ux 
the flounder shown below; also an extinct, 
species of duck, and parts of a inaminoth 
and of a whale. 

‘The finty earth in which these fossils 
are embedded was no less curious 
‘Examined under the microscope, it was 
found to consist of innumerable skele- 
tons of tiny aquatic organisms called 
diatoms—millions of them to. the 
square inch, ‘The medley of fantastic 
shapes, sizes, and designs suggests an 
assortment of snowflakes and confetti 
More than 200 varieties have been 
found at Lompoc, all of them chem- 
ically related to the opal, which is a 
hydrated silica or flint. 

‘Of more than 10,000 known forms of 
diatom, there are two general types, 
those inhabiting shores and shallow 


bottoms of oceans, lakes, and streams, 


ions are built up. 
"The Lompoc deposit originated from 
diatoms which lived in the sea. It was 
Inid down during the Miocene Era, 
about two milion years ago, After the 
deposit was formed, upheavals of the 
arth’s surface raised it above sea level, 
The total thickness ranges from 800 to 
1,400 feet, over an area of 2,000 acres. 


erial produced 
being known 
commercially as Celite. , Because of its 
porous character, due to its large number 
of air cells itis used in powdered form ax 
fan aid in the filtration of a variety of 
food products. Other uses are in the 
manufacture of heat-insulating mate: 
rials, and, finely pulverized, as a work- 
ability agent in Portland ‘cement. co 

rete, where it insures greater unifo 
ity, strength, and water-tightness. 


Taree greatly magnified 
Cieioa ‘Sistees.“Bepoesse 


. ft the. microncopic ween 
Ste being used commercialy. 
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Alaska’s Flying Gold Hunters 


Prospectors Desert 
Dog Teams for Wings 
as Planes Chart the 
Northern Wilds and 
Open Land of Wealth 


By 
JAMES M. NELSON 


percent to the sides, xiving plenty of 
landmarks ers i 


to keep his plane on the desi 
Fight lane, athe proper altitude, 
an keel. ‘The navigator keeps a 
constant check on the pilot, signaling 
directions to him by means of electric 
lights set in a panel. ‘The es 

‘occupies the photographer's atte 


era alone 


TPH, present expen, ha been 
otographing the islands of Ki 
Chicagof, and Baranof, as well as several 
Pits, photographers. and mechanics ofthe Alain serial survey, with one ofthe four amphibian thousands of aquare miles on the main- 

Blane rom which they are mapping thowands of square mic of derene in wutbeaners Aisha, Tan 
Map making is only one of dozen 
two aerial expeditions have accomplished services the airplane is. performing i 
in half a dozen months what otherwise Alaska, and all developed since 1920. Tn 
dhavetaken many yearsof laborious the summer of that vear Capt. St. Cla 
Streett led a band of U 
san epoch-making light. fro 
‘ome, Alask: 


DR. more than two. m 


smatic plan for taking 
nel match 


that district 
‘© precipitoun crags. expert 
raphers have been recording 
oastal region so rugged as 


Iaska purchased a plan 
to see if commercial flying w 
practical there, ‘They’ 


itplane t 
0-foot barge as » bas; the plan 
spent. weeks taking pictures 
patches of land which, when pieced to- 1. 
gether by the Geological Survey 

ixton, will result in the first really 
‘accurate maps of the region. 

‘The expedition, known as the Alaskan 
Aerial Surv 
work begun 
when three Navy 
photographs of 10,000 square 
territory. Patching those photos. to. 
gether like a gigantic cut-out puszle, 
Government draftsmen constructed a 


ach small divi 


sgion is. known. 
at the time also proved of great value to 


water power. It is said U 
of 1926 advanced the wood 
try in southeastern Alaska 
years. 

nearly thirty years the Geological 
Survey has carried on topographic map- 
ping in Alaska, yet in that time less than 
half its vast area has been covered. The 
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Carl Ben Eielson, a young high school 
science teacher at Fairbanks, Alaska, and 
former war flyer. Tt was this same 

who piloted Sir George Hubert W 
‘onthe frst flight cross the Arctic ic 


so successful and interest in aviation grew 
so rapidly that today a network of ir 
Fifty. 


landing field. 
INE planes in Fairbanks maintain 
regular service to remote points of 


the territory. One aviation company 
there is headed by Noel Wien, w 
long ago completed a hazardous 2,800. 
mile flight to Cape North, Siberia. and 
return, the first round-trip fight between 
the Western Hemisphere and Asia 
Carrying half « ton of food supplies for a 
furctrading ship caught in the ive off the 

ast of Siberia, Wien returned to Fair 
nks four day’ later with $190,000 worth 
of white fox furs which otherwise wor 
have remained on shipboard until the 
ice broke up. 

‘So successtu 


was this flight that fur: 
aro considering further 
i back sable unl 
‘The Soviet government 
also is negotiating with Wien to carry 
provisions to Wrangell Island, where a 
group of colonists have been isolated 
three years. ‘Thirty men and two w: 
were last reported on the island. 
‘Throughout Alaska and Canada pros 
nies have heen 


squirrel pelts. 


period at least forty-two pros 
pectors, using old-time meth- 
lost their 


gris oftranporta 


three big camps in the north, 
th stocked with food for 
two years, and. ty 
bases where gasoline 
‘eached. Some individual pros- 
pectors fly their own planes. 
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Aron sane of the Auda ervey expe 
Wash." At left a Joveph Haase, chief photogra” 


Many free lanc 


flyers carry passengers 
and freight t 
c 


all parts of th 


of bringing the 
munities hitherto 


isolated from civilization. Regular acri 
als of fresh food and news of the 

xiven the prospector anew life. The 
drone of the airplane motor 


3 far nore important, too, because in 
rior Alaska there are no physicians 

except at Fairbanks. From. 

planes carry serums and medicine to far- 

off communities, o return with prospec- 

tors requiring hospital attention. 


airport at Fairbanksis the finestin 
the territory. It has two runways, each 
o amore than 2,000 feet long and 400 feet 

‘wide. Itis the only illuminated airport in 
Alaska, ‘The Government recently estab. 
lished ‘a weather bureau in that city 
adding greatly to flying safety. Previ- 
ously pilots had been forced to rely on 
private advices of Army” Signal Corps 
Observers scattered about the territory. 


~™~Zs 


Ls 


Men in the 


HEN you travel by 
train, tse the elevated 
railway in New York, 
or take a steamer for 
Europe, your life and 

Timb all along the’ way. are safe- 

guarded by automatic signal lamps 

and lighthouses designed by a 

scientist who for almost seventeen 

years has lived in total darkness 

Dr. Nils Gustay Dalen, Sweden's 

reatest inventor, lost his eyesight 
in alaboratory explosion in Septen 
ber, 1912. ‘Two months later. he 

‘was honored for his contributions 

with the Nobel Prize in 


has 
not perm blindness to diminish 
hi trefuless. Day after day, from 9 
brightly lighted office in a suburb of 
Stockholm, he directs the far-flung 
ities of the International Gas Ac- 
cumulator Company, of which he is the 
head. Besides, he continues his scientific 

iments. And though sorely afflicted, 
this man of almost sixty manages to 
Keep cheerful. His hobbies are the 
theater, the opera, and his radio. 

He started inventing when he was a 
boy of fourteen, living with his parents 
‘on a small farm. Young Nils had to rise 
iy and help in the feds. But he found 
ict to wake up and in adition, be 
hued somehow developed fondness for a 
‘cup of hot coffee in 
bed! So he rigged 
up a fantastic con- 
trivance that might 

e inspired 


mechanism with a 
jece of tin plate 
for a bell. ‘Then he 


combined — the 
clockwork with a 
ie thal 
Bites me 
t that began to rotate fifteen minutes 
Eee este te 
poe tan oe ea 
ses le a 
swung over @ gasoline lamp, the cap of 
pi fg rong toe 
lbs eater oases 
he had placed an urn containing coffee 
ol io hog 
the alarm awoke him, the room was 
lighted and the coffee boiling! 
a ee atomati 
light. Since then, he has perfected many 
te Seer ne 


et Vener sae 
‘Univeraty protease 


lamp, used chiefly in marine buoys and 
lighthouses. They consist of a system for 
storing acetylene gas under high pressure 
in cylinders, thus making it possible to 


Keep large quantities of gus in small con- 
tainers safely: a device which, by gas 
pressure, automatically lights “and ex: 
Unguiches "an acetylene gas flame at 
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regular intervals, and finally the cele 
brated “sun-valve lamp” which is 
‘operated by the sun itself. Without 
human aid, lighthouses and buoys em- 
bodying this triple method remain in 
constant operation for twelve months at 
‘cost of about 814. 

The sceret of the sun-valve is a bar of 

latinum painted black to absorb sun- 
ight. ‘The lower end of the bar rests on a 
lever. As the bar e under the rays 
of the sun, it lengthens. pressing down 
the lever which closes a valve. This shuts 
off the supply of acetylene gas, ex- 
tinguishing the light automatically, Con: 
versely, with the approach of evening or 
dense fog, the bar contracts, gradually 
‘opening the vent 40 that the acetylene 
fs ree to flow in once more, thus 
lighting the lantern from a 
flame burning continuously. 

Dr. Dalen. before he lost his sight, 
visited the United States and saw 
Tights on the New York elevated 
the lighthouse in Ambrose Channel. 


pilot 


A Musician- Astronomer 


TT LOVERS, of muic the name 
John Powell long has been familiar. 
‘They know him as an eminent concert 


Public Eye 


Pianist and as the composer of a 
Negro Rhapsody for piano and 
orchestra, a violin concerto in E 
major, the In Old Virginia over- 
ture, the Psychological Sonata, and 
other works ik 
fut until recently, few except 
his close friends were amare that 
Powell was also an amateur astron- 
comer of distinction. ‘The musician 
hhad carefully guarded the secret 
of his hobl 
‘One day, however, announce 
‘ment was made in Paris of Powell's 
‘lection to membership in. the 
Societé’ Astronomique de France, 
‘one of the foremost astronomical 
societies in the world—and the eat 
was out of the bag. Then it became 
known that the pianist-composer had de- 
Voted his leisure toa study of the stars 
since boyhood, 
that he had for- 
lated a new 
theory concerning 
the movements of 
comets, and that 
enjoyed the 
friendship of Cam- 
ille Flammarion, 
the famous French 
By the time 
Powell was ten 
‘years old, he could 
name ali of the 
constellations in 
the northern hemisphere and also knew 
the positions of many of the stars that 
bore only numbers. Later. when a st 
dent in the University of Vi 


‘Some years afterwards, Powell was 
bound for Eu 
Aboard ‘the steamer the conversation 
‘centered on the subject of comets, due to 
the fact thut a comet had just flashed into 
view. It led to a discussion of why a 
comet travels tail first after it has passed 
the point where itis nearest the sun. The 
most popular theory offered in explana 
tion at the time was that the light from 
the sun exerted a pressure on the gaseous 
parties in the comet and, like w wind, 
ent lowing the tail away from the 

Powell, however, was not satisfied with 
this hypothesis. He tested the theory 
with mathematical calculations and found 
it wanting. Shortly after his arrival in 
Europe, the musician, walkin rk 

Vienna, was watching Ferris wheel 
He noticed that the motion of the device 
‘was based on the principle that the heavier 
part of the cars always swings toward the 
enter of the wheel. Suddenly, the idea 
‘occurred to him that here was a striking 
analogy with the position of the moon 
in relation to the earth. The fact that we 
always saw the same face of the moon 
was due to the fact that one half of the 
Satellite must be heavier than the other, 
and because of the attraction of grav. 
ity. this heaviest part must be turned 
toward the earth. (Continued on page 140) 
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Motorless Plane Climbs a 


American Glider Pilots T; 
in the Growing Sport of Riding Air Gusts 


GERMAN glider pilot, the other 
day, soured to a height of more 
than 6,000 feet with no other 
motive power than rising eur- 
rents of air. It was the uno! 

ial altitude record for motorless plan 
‘he man who st it was Max Kegel 
champion of a spectacular new air 
sport, “cloud flying. 

Under every dting cloud is a col- 
umn of rising air. The “eloud flyer” 
‘takes off from a high hill in his feath- 
‘erweight motorless plane and jockeys 

columns, which 


xt column. hi plane is earied u 
ward again. ‘In this way, he flies for 
niles across country and often climbs 
several thousand feet. 

Tn Germany, more than fifteen 
thousand peop ofall ages have 
taken up the sport of motorless fly- 
fags aod in America, pide cube ae 
being formed from coast to coast. 
‘The American Motorless Aviation 
Club, of New York City: the Na 
tional Glider Association, of Detroit; 
and the American Glider Association, 
‘of Dearborn, Michigan, have been 
Formed to sponsor and encourage the 


sport. 
‘At Cape Cod, Mass., a school for 


ces of the 


By EDWIN W. TEALE 


less planes are appearing on hill- 
sides in such scattered parts of the 
country as Morristown, N. J.; Cin- 
cinnati, O.; Kansas Ci 
Breckenridge. Tex.: 


for New Records 


ile 


‘Two German experts, Rolf von 
Chlinginperg and Heinrich Knott, 
have come to the Cape Cod school 
to instruct, students in the fine 
lees of riding air currents, At 

«a hundred of the hirdlike Ger- 


| and one company in 
| Scostty aaceesced 9 tine'ct al 
| metal gliders to be placed on the 


market soon. 


| ATLONG REACH, Catt. lt 

spring. a nation: meet 
| was held. "One of the contestants, 
| Dale Drake, hitched his motorless 


fas the machines were leaving 
the pass, the towrope broke. 
Several hundred feet of it 
dangled from the glider’s nose, 
ing it down. In spite of this 
fetes Drie mid oe 
nineteen miles to a safe land- 
ing in a field. ‘The next day he 
completed his journey 


N “HITCHING” a ride be- 
hind a plane, Drake was fol- 
lowing the example of Gottlieb 
Espenlaub, German glider pilot 
whose daring led him to perform 
the stunt which never before had 
been attempted. ‘There is a 
dramatic story, behind Espen- 
ub’ tse in the glider word 
A poor boy, living near the Was- 
tetluppe Mountain, he watched 
the Rhoen gliding contests near 
his home for several years. 
‘Then, during the winter of 1925, he built 
‘soaring plane of his own design in a shed 
back of his home, ‘The following summer, 
‘the homemade craft defeated many of the 
finished factory gliders entered in the 
meet. Since then. he has become one of 
the foremost sailplane pilots of the world. 

Recently his feat was surpassed. Two 
sliders, one behind the other. were towed 
over a German air field, the pilots cutting 
Toose and spiraling to a landing, one by 
one. Experts predict that long strings of 
sliders will form the “aerial freight trains” 
of the future. Carrying their cargoes, 
they could be cut loose and landed at 
destinations along the route. 

Instead of an airplane, a fast motor 
oat was used afew weeks ago by Thomas 
D, Stimson, Seattle gliding enthusiast, to 
tow a soaring plane. In his. motoriess 
craft, Stimson 
hhour flights. 


‘achieved two half- 


RLY 


fore "10,000" spectators at "St 
‘Though he never had seen a 
he soared, the length of the Lambert: 
. Louis ying field, about half a mile, 
and rove to a.maximum height of sixty 
feet, “For starting power, the glider was 
Hitched to the tear of a friend's auto- 
mobile bya sixty-foot rope. 
he rose into the air the Fo 
and away he lew, controlling the machine 
perfectly. without having ‘teceived any 
ite ae preter dle ih: ik 
meat overwater glide yet at- 
tempted isto be tried. soon by Hans 
Richter, pioneer German 
“plidelver”” He proposes 


to sail clear across the Eng- 
Tish Channel. For the pur- 
pose, he has designed a 
gull-shaped machine with a 
wing spread of thirty-fiv 
feet and a weight of onl 
163 pounds. 


He plans to 
into the air 
immense rubber 


side, and to soar across the 
twenty-two miles of water 
to the cliffs of Dover. If 
he succeeds, he will follow 
almost the exact air lane 
blazed by Louis Bleriot 
his memorable cirplane 
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by Robert Kronfeld, who 
soared for sixty-six miles 
‘over mountain ranges in 


West Germany. He ed 
built by Kegel, 
the cloud yer. 


German soaring pilots 
have set other remarl 
records. Last spring the 
Inte Ferdinand Schulz, ace 
of sailplane drivers, ‘flew 
for fifteen hours and five 
‘minutes without a motor. 
‘On another flight, he circled above the 
dunes on the coast of the Baltic for more 
than nine hours, accompanied by  pas- 
senger. It was while carrying another 


German ort. 


passenger shortly afterward that the 
wings of his sailplane came off, hurling 
both men to death. Other German pilots 


have set the official altitude record of 
2.700 feet, have flown for $00 miles be- 
and have carried two pas- 


aa ee 
airplane must land immediately 

motor fails. How do motorless machines 
fly all day and cover hundreds of miles? 
In the first place they are perfectly 
‘streamlined, reducing resistance. ‘Then, 
their light plywood and woven linen con- 
struction cuts weight to a minimum. 
‘Thus the machines can make drifting 
slides, advancing twenty feet for every 
‘one they descend. A sailplane ean glide 


Carola. Drehmann, Aiteen year-old 


her own design ter three-minute 
fight with ait gusts for power 
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three times as far as an airplane. 
This enables it to travel from 
‘one rising air current to another 
‘with a minimum loss of altitude. 

Alll record-making flights are 
over mountainous or hilly eoun- 
try, in windy weather. As a 
breese strikes the windward side 
of s hil it ia defected upward, 
formii tir jeurret, 

‘The ghdet us 


foes titioy ty «cue son 
who run into the wind pulling 
the plane by a long rubber cable 
a giant slingshot that send 
the machine out into the rising 

fir current, Tt soars 
high enough for 
slide tothe next hill, 
where it climbs up- 
ward again, as in | 
loud flying. 


(THE, ordinary 
ider, or training 


“coasts” 


top and 
down the air to land 


inthe: valley. Tt te 
started either by 
et ‘of, a. robber 
fable” of by" running 
with it and hopping 
off. In flight, the 
pilot balances it with 
in" airplane control 
stick or, as in the 
older type machines, 
by mliaig the body. while hecatng from 
woe | liders of this kind are the only 
Hout ones is gre siecag ofits 
stall ones, the erent soaring pits 
Of today Bogan ther fran 
“What does a glider cont and “How 
can 4 get in the gliding game?" are fre- 
iat eatin he cot ranges fon 
ited ‘dollars, the amount needed to build © 
your own training glider, to as much as 
as. tpl ea matin Euro: 
= an for getting 
Into motorleas fying seems tobe to Join 
or form, a club, One member can go to a 
pains, school for expert instruction, and 
can teach the others, who build or buy 
their machine, sharing the . At 


Taming glider of 


Detroit and at Cod, schools have 
been established with instructors 
who hold the prized “” Birds” 


signia of the graduate German glider 
pilot. This is an enamel pin with three 
‘white gulls on afield of blue. 


awards the Thre Bins! 
is at Rossittin, = the 
sand dunes on the Baltic 
ean trees hares 
‘that Otto Lilienthal: hunched 
the first man-carrying glider 
ior For Bee yeas 
retired. Meer feed 
turer continue iis experi- 
ments, Then » fregilo spar 
eee like a jackknife 
The plunged to death. 
rm a five years he was 
Inher atoalofletan 
pete 
Contin on ape 155) 
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Hotel’s Steel Girders 
Carry Radio to Rooms 


Je. steel girders of a. sky 
skeleton now are 
to replace an elaborate 
tem of wiring for carrying 
Proarams, te the rooms of a New Y. 
Cit ‘Theinventors of the 


alized receiving station in the 
contains six master receiving sets 


bbrondeasting 
(hese program 
fan ordinary seri 
scl. A aeties of ‘radio oscillators 
nected with the receiving sets 

el framework of the 


cl to every part of the 
‘All that a ‘guest nead do to obtain 
o plug the room receiv 
ing set into a lamp socket which pro 
Fy operating current, and to 
he station broadcasting 

the program he desires to hear 


their new system “guided radio.” 

Dr. Satterlee says the invention soon 
will be incorporated in nearly a hundred 
skyscrapers in all parts of the country. 


How Balloon Was Named 
IHE balloon got its name from a bot- 
te. In 1783, when the Montgolfier 

brothers made their experiments with a 
bag filled with hot air, their invention 
vas called ‘a “balloon”, because i, re 
sembled a large, round, short-necked bot- 
He of that name, then used in chemistry. 
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Strange Porcupine Wears 
Rattles on Its Tail 


crrowhead, were among. the rare 3 
tens recently added to the collection at 


Europe in 18%8, when one sp 
laced in a museum at Paris, France. 
At the time, it was suggested that the 
explorer who brought it back had eut 
13 tail feathers in the unnatural shape to 
create a sensation. A hundred. years 
ster, a distinguished French ornithole- 

sist, Jean Delacour, brought five spec 
to Paris. These six were the 


Expedit 
sent the first ones seen in 


Two Huge Di 
Newest Mo 
CRANK shaft als 
freight ear will turn 
Sorel engioes dit 

chip, 


of the rattlesnake, but which 
create a sound that eanot. be dis- 

uished from the warning of the 
snake as the animal moves stealthily 
through the grass. 


T 


ing roaiclen, 
Liverpool to New York. ‘The 
the 


ng a length of Os 
cighty-two 
undred passenger 


le Carries the Mail 


HE ocean tide is the mailman 
for the island of ‘St. Kilda, 
orth of Scotland, At this lonely 
spot there is no post office and no 
stamps can be purchased. So let- 
+s for the outside world are placed 


More. than fifteen 

can be umodated, ‘The phot 

raph above shows the #7,000-ton i 

ship under construction in 

Welfast, Ireland. What is 
st floating crane inthe world wa 

employed in placing machinery 

fial in the hull. Ewch of the gi 

tora install cylinders 


the earth would b 
if it were not 
quakes which, by producing 
ranges and high levels, are respo 
the continued existence of the conti 
nts, in the opinion of the Rev, Francis 


Gigantic crank shaft for one of two Die engines 
Britannte 


herman Has Something to Boast Of! 


umph o 
by a phot 


a whaler was caught the re 
the Arctic 


Jy nonconducting  blubbe 
veballs are 


‘Washington 


‘earthquakes are thus, in a wy six finback 
sense, a necessary evil, science is con their characteristically ridged question whether they see oF n 
stantiy seeking means of preventing and above the sides of the things that attract their attentio 


tllevisting the over 
lite and’ property. caused “by” shocks. 
A device which’ may prove useful in ing beside the ‘harpoon 
predicting cattnguakes ve invented ot gu Uhet had helped 
i ‘Albert Noon, a French their eaptee. 
he blanket _of 
i blber fat that 
Todies of the 


pictured stand. 


wer. ‘The apparatus, as 
‘small and simple as a pocket compass, 
said to be capable of measuring the 


netometer were not expl 
ighelieved to be caused b heat is twenty-seven 


as great as that 


needle is made change 
the magnetic pressure produced b 
earth's crust in advance of a quake. 


In a aes of whales. An Arctic whaler surrounded by six huge 
(Gntacks “the prise of an adventaraus cruise tm northern waters 
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Heroine Who Risked Life 
for Science Rewarded 


8 A reward for her heroic service to. 
medical science, Congres recently 
fon fourth Goliberger st Waington, 
a Vashington, 
D. G, widow of the late Dr, Goldberger, 
who, while serving with the U. S. Public 
Heaith Service, solved the mystery” of 
pellagra, the skin disease that had baffled 
the medical profession for years. He 
found means to care it and Gras saved 
thousands of lives. 

Tt was Dr, Goldberger’ theory: that 
pellagra was not transmissible, and to 
prove it he called for volunteers willing 
to be injected with substances taken from 
the bodies of pellagra patients, Several 
of the physicians of the Public Health 
Service ‘offered thet services, but Mrs 
Goldberger insisted that she be allowed 
fo submit herself to the test. Granting 
her request reluctantly, her husband 
hypodermically injected blood, taken 
frots'n woman who bad died of pellagra 
into the abdominal wall. Mrs. Goldberger 
Ate not become ll andthe doctor's taeory 
was vindleated. 

Dr. Goldberger discovered that pellagra, 
previously’ believed. to. result ftom the 
Pie of an insect, was caused by deficiency 
in the diet and found the food elements 
necesery tocombel the disease 


German Warship Salvaged 


from Scapa Flow 
TER a dozen years on the bottom 
of the sea at Seapa Flow, north of 
‘Scotland, the dripping hull of the 
dreadnaught Kaiser, sunk 


was brought to 
of this battles 
is described as 
ever accomplished. Divers entered. the 
hull and patched holes in the sides. 
‘Then compressed air was forced in, lifting 
the warship to the top of the water. Tugs 
dragged it to port, where it is being cut 
up #0 the armor and metal of the hull 
‘ean be put to peace: 


Figiting mast and funnel of sunken German 
Ietleahip Kaiser appearing above the surface 
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¥ Captain Vincent Taylor, 
‘commonplace event 
life. He says he was 


ves by relying 
oon the silken folds of their ‘chutes when 
planes become disabled. 

The center section of a new automo- 
bile bridge across the bay, which can be 


lifted vertically to allow vessels to 
vras elevated to its highest point and the 
Garing veteran, with floats tied to his 
‘raists climbed down a rope and let go. 
‘An assistant above threw the parachute 
lear of the bridge to. prevent fouling, 
fand it opened immediately, slowing the 
fall so that the jumper wal fished out of 
the water smiling and unhurt. 


Orchard Pests Trapped by 
Lure of Geranium 

NE of the queerest trap lines in the 

‘world has just been Tatd in the Dis- 
trict “of Columbia. ‘The trappers are 
Government experts of the Department 
of Aarcltre, Gehting the destrctve 
"alted with extra of peraniom, the 
“catnip” of the beetles, the traps attract 
the insects, which fly against a piece of 


Capt. Vincent Taylor, Austeallan parachute 
‘Chute opening at 
‘completed ately, 


jar or 


In good “trapping” locations, Dr. ( 
Marlatt, in charge of the work, expla 
it is not an unusual sight to see aln 


in each trap at U 


beetle cannot be erad 
When a tres 


has washed away the 
ie damage caused by these 
mostly confined to the eastern 
ruit-growing states, particularly Penn- 
sylvania and New Jersey, where they 
attack orchards, eating the leaves and 
in some cases even the frui 


Stingless Substitute for 
Iodine Discovered 
NEW substitute for iodine has been 
discovered by Prof. Hans Frieden- 
thal, Berlin University physiologist, He 
has called the new drug “metajodin. 
According to its discoverer, metajodin 
‘has all the antiseptic properties of iodine, 
‘but does not sting when ay 
wounds. ‘The new antisep! 
made by combining iodine with oxygen. 


Declares Cowards Are Ill 
and Can Be Cured 


JOSE who “fight and run away” are 
Sek, aeording to De, Emer Jone, 
noted British psychologist, who says 
everyone. in good health. is “naturally 
brave. Cowardice is a form of illness, 
hhe maintains, and can be cured by an 
expert physician or prvchoanalt 

Fear, or “anxiety states” of the mind, 
produce bodily reactions such as di 
tive disturbances and abnormal sweatin 
which show that the patient is suffering 
from worry entirely out of proportion to 
its cause. Even those who have proved 
cowardly in an emergency have often 
been cured of their fear and morbid ansi- 
ety by careful treatment, the psycholo- 
Bist states in his report. 
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Mechanical “Eye” Gives Slow-Motion Vision 
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need trough two cpesoce a op. far out of line vibration is shaking a piece 
of mact Another typical tse 
ke sure that when yarn in a t 


passing from one spindle to an, 


|AGIC eve known as a 
hat weighs 


otoscope,”” 
seven pounds and 


slimpses of the 
cigarette fact engineers 
sed to find with ite aid that a 


pombe to wat une 
i ‘witha knife lad 
Teebows how 


New Oxygen Tent to Save Pneumonia Victim 


HE life of an eight-weeksold baby 


the last stages of the dis- 
side an inclosure, given 
fair with high oxygen content, and 
‘congested lungs cleared up. ‘The 
irks another step toward overcot 
's most deadly maladies. 
imagine two large sponges 
ling with water and being 
‘you have a rough idea of 
y expand 


ately 
squeezed dry 


the Tungs bees 
the celle function 
ygen taken in with 
porta 
prewmonia sufferers, in 
Ttathe faster. For cach 
ou take, your heart normally 
‘During pneumonia, the 


breath 
eats four times. 
ratio is one breath for every three, or 


even twon heartbeats. - Greater oxen 
content in the air permits slower breat 
ing and thus saves the patient's strength. 
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ite vibration, In aviation, it may be used 
to set twin propellers to run in synchron- 
ism, or to measure the speed of one. Ap- 
plied to gasoline motors, it disclosed the 
amazing fact that the springs on the eams 
do not expand immediately when pressure 
fon them is released, but may be seen 
standing still for a split second. 

‘The user looks at the wheel or other 


moving object through two eye slits. 


Within these, shutters driv 
ful clockwork mechanis 

times as 4,000 a second! ‘These winks at 
regular, adjustable 


als have the 
‘as much as 
idstill, The 


duces optical illusions of the movies such 
snobile and carriage wheels, 


Poisons Cause Plants to 
Sprout and Bloom 


PQONOUS chemical wil 
dormant plants to flower and bear 
fruit, and may, at some future time, free 
the farmer and the gardener from the 
tyranny of the season 

Dr. F. E. Denny, of the Boyce Thomp- 
son Institute for’ Plant Research, at 


Yonkers, N. Y., recently an 


cases, the potatoes were stored in 
oved containers for twenty-four hours 
after soaking, which further sped germina: 
tion, Not only was sprouting rushed by 
‘but the potatoos 
nore productive, the 
some instances yielding from 
stead of one. 
Tnallabout 250difere 
{cated among them ethylene, ethyl 
ene chlorhydrin, ethyl iodide, and 
sodium Ubocyanste. The 
for the chemical changes produced 
in the plants, Dr. Denny auld, can- 
not yet be explained. ‘The reason 
{or the dormant periods of planta, 
he added, is isclf still a maystery, 


Deep-Breathing Exercises 
Practiced by Ancients 


the direc: 
ig-up exer- 
cises, are far from being a recent 
‘Two thousand years 
ago, according to Dr. O.S Johnson, 
‘of the University of California, 
the Chinese practiced deep breath- 
to long life 
ists counted 
their 1e the holding 
of their breath. An old writer 
directs that 120 heartbeats should 
be counted before the breath is ex- 
pelled; and after a long period of 
training, he says, a person should 
he able to count 1,000 heartheats 
before releasing the air. 
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New Mechanical Man Obeys 
Beams of Light 


ELEVOX, the mechanical servant, 

has a baby brother. It has been given 
the name “Telelux,” because it is oper- 
ated hy ight instead of by sound. 
Latin “lux” means vox.” voice. 

“Atan Sect eshitional Pitsburg, 

+ recently, Telelux was put through 

aces, turning on and off lights and 
forming similar tasks, when com 
manded through light signals from the 
operator, 

‘The “brain” of the robot consists of 
two photo-slectric cell, able to trandate 
ight variations into corresponding. elec- 
trical impulses. ‘Thus when a light beam 
strikes the cells they actuate electrical 
relays which operate mechanical appara- 
tus. Standing as far as seventy-five feet 
from, the robot, the master of the me- 


pressing the 
ight, the 
the task the machine perfor 


Oil Well Still Produces 
After Sixty Years 


HE “Old Faithful” among oil wells 

is located near Newhall, Calif. After 
nearly sixty years itis still producing its 
four and w half barrels of oil each day. Tt 
was the first well sunk in California and 
led to the discovery of the rich fields o 
the Pacific Coast. All of the other. wells 
which were drilled around the first have 
ids like an old 


Tong. since dried up. Tt st 
patriarch, toiling on after having yielded 
8 total of more than a million ‘barrels 


1 tI 
Pico Ci 
he 


trail throug! 
Angeles, County, 
‘oote of black, st 
he took to a 
Fernand 
petroleum. A few 
former resident of 
trict in Pennsylvania brought a crude 
drilling outfit to the spot and sank the 
famous well which has been working con 
stantly ever since 


A Fish Small as an Ant| 


besides 
the world’s smallest fish, isthe tiniest 
backboned creature known to science. It 
measures only three six- 
teenths of an inch—the 
size of an ant! Only 
seventy-five specimens of 
the goby have thus far 
bbeen caught and observed 
by scientists, 


being short, 
goby’s body is very 
and is virtually transpar- 
ent. Its relatively I 
black eyes constitute its 
saline visible feature. 
is Lilliputian amo 
fk is fons in the titel 
reeks north of Manila. 
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Balloon Signals “Quiet” over Talkie Studio 


being made below!” Fi 

the balloon, increase their altitude 

for turn aside so as to pass 

the studio than 2.500 feet 
‘This novel acrial signal is the 

sult of a recent agreement between 


Costly sound sequences in talking 
‘moving pictures are said to have been 
ruined in some instances liecause the 

itive microphones picked up 


"The agreement for 
the quiet zones stip- 
ulates that the bal- 
loons _must_be at 
Teast fifteen feet in 
diameter, red-orange 
in color, and must 
have attached to 
their mooring cables 
streamers of the 
same color. Por night 
Signaling. 1,000-watt 
lights mst be die 
played at the top 
of the bag. When 
the balloons have 
been let out toa 
height of several 
hundred feet. they 
are. clearly v 

away. 


Giant Crane Moves Along on Endless Treads 


‘MECHANIC! 


L giant, with swing- 

vireda of feet long 
side and moving its 
soil to fil in ndjacent swamp lands near 
Leipsig, Germany. Called. the largest 
mobile crane in the world, it moves abead 
fon endless-tread. tractors, which appear 
Tike’ pygmy machines below the central 
tower of the crane which rises more than 
200 feet into the air. 

Perched far out on one of the bridge- 
like arms of the erane, an operator seated 
in a control car governs the movements 


‘of dirt at the embanku 
them into the swamp. ‘The design of the 
hhuge crane is said to permit it to be 


Knocked down and transported eal 
from place to place. a 


Ant Cowboy in Steady Job 


IX-LEGGED “cowboys” of the ant 

world, that guard the "herds" of little 
green aphids which excrete a sweet 
“milk” prized by their keepers, were re- 
cently given special study 
by Dr. Herman Kidman, 
of the Univenity of Mu: 
nich, Ge 

He cree iat only 
certain designated in 
‘viduals in the ant colony 
are assigned to wateh the 
herds of “cows.” ‘That 
the same ants return to 
the same twigs day after 
day was proved when Dr. 
Fidmann put colored paint 
oon the different twigs and 
con the ants he first found 
there. Each day thereafter, 
the color of the twigs and 
the ants matched, showing 
that each insect’ was re- 
sponsible for a certain 

territory. 
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i (ae new Marconi transmit 
See SEs telegram in fae 
S . Seieieeenderceie Bao 
a 


The tacimile reclver. At 
‘Fight i She ight murce which 
4 Meproduces the "transmitted 


Photo Letters Sent in a 
Minute by Radio 


te it can send a 
facatmile letter of 030 words, and_will 
fe photograph in the _ From 1,913. ships he obtained 
same length of tine 7.880 specimens, nearly ninety. prr- 
‘An ordinary photograph or cent of which belonged to a single 
seript is placed on the eylinder of Dr. Variety. “Most of the remainder were 
Zworykin’s transmitting apparatis. As members of a second variety. ‘The 
this eylinder rotates slowly, and at the result of his 
samme time moves forward lo Williams declares, shows that fleas 
bean of light plays over the photo: of only a few varieties are_uecus: 
raph, oF message, whose patches of light travel, carrying diseases 
find shadow are reflected by a system of re locality to another 
mirrors to a photo-eleetric 
ft clectrical impulses correspond 


ie light that reaches Builds Curious Clock in Old Chinese Armor 


Place, he found. 


RMOR that protected a Chinese war- gous, used i 


AX rior four centuries ago has been 
hy Fred W 


the place of hour numbers, 


‘armor 
the teeth 


AB IU 


juctuations in 
This light 
i 


Time-record 
litle shop 
Hid Bier pes an 
ounce the hour through the sn 

ofa Hock of mechanical eanetien 
One timepiece is earved to represent 
a box with pursed fips. At itervals 
he ‘whines an old. German tune, 
Many. of the. clocks, elaborstaly 
carved, come from distant lands 


the speed of the motor 
receiving cylinder to synchro- 
that ofthe sending machine. As 
the beam falls on the sensitized paper 
ith varying brightness, it. reproduces 
the Rais a shadows of the gre 
photograph or manuscript so that the 
leveloped paper reveals afacszile of the 
image that is being transeutted. 

Ta England, the Marcon Compan 
using improved apparatus, recently su 
ceeded in transmitting two images, exch 
fight Ty" ten inches, tu twents 


Hot Water by Siphon 
(UCH of the difficulty of an 
carly-morning shave 

sohats tie hota eins Ra 

fed, las been semored by the resent 

invention of @ siphon that” spouts 


hot water instead of soda. The de- 
vice contains an electric heating 
clement placed inside the metal tube 
through which the ws 


Takes a Census of Fleas 


LIVELY as a flea” does not apply 
0 all fleas, according to Dr. C. Le 
ms, of the U. S. Public Health 


ce, who recently made a “census” of 


er is forced by 
means of a rubber bulb which re- 
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Adrift Over the Sea in a Crippled Blimp 


RIFTING helplessly out to sea in a 
crippled blimp, with two bombs on 
board and 90,000 cubic feet of in- 

flammable hydrogen gas overhead, was the 
thrilling experience of three U. S. Army 
flyers during the war. The adventure was 
recalled recently by the arrival in this 
country of snapshots taken from the 
Norwegian steamer which effected the 
rescue. One of the sailors learned the 
address of the commander of the run- 
away blimp, Walter B.Grfin, now amen 
ber of the Goodyear-Zeppelin orga: 
tation at “Akron, Ohi, aod forwarded 
the photographs to him, 

‘On a Saturday afternoon, the airship 
was cruising along the Massachusetts 
‘coast hunting enemy, submarine raiders 
when the rudder broke and the motor, 
palling the ‘ship in circles, had tobe 
shut off. ‘The helpless as bag drifted 
‘out to sea. Without radio, the men were 
tunable to call for help. Soon the balloonet. 
1 small bag within the envelope which is 
filed with air to maintain interior pres: 
‘sure, began to collapse, At the same time 
‘a motoreyele motor and blower, used to 
inflate the balloonet 


‘double up like « jacks 
until the tail of the blimp dragaed 
water, To keep afloat the crew lightened 
the eraft by gingerly dropping the two 
bombs overboard. Luckily they gurgled 
to the bottom of the sea without ex- 
ploding. 

Until late Monday afternoon the dis- 
abled airship dragged. over the 
toward Europe. Ti 
chantman 
steamed into sight and hurried to the 
rescue, After the gas had been valved 
from the envelope, the men and machine 
were fished from the ocean and carried 
to shore aboard the vessel 


U. S. Officials Honor Model Plane Champions 


HHREE reconholding aces of the 
model airplane world recently demow 
strated their skill in_ fly 


MacCracken, Jr Assistant Secret 

‘Washington, D.C. 
liam Chaffee, junior outdoor chasm 
‘Thomas Hill, national outdoor champio 
and Aram Abgarian, holder of the world’ 


Robert 


ord, 
boy's honored. Accom. 
panying them was Ford 


pions are from Detroit 
‘Abgarian, whose 
single-propeller tractor 
monoplane last year 
eft all other indoor 
endurance records far 
behind by circling in 
‘Olympia Hall, Detroit. 
pn 
explained the construc: 
tion of the feather- 
weight planes tothe 
Government officials. 


Left to right Aut Sec'y W. P. MacCracken, Je. Wiliam Cha 
fq Secretary Lamont, Ford Grant: Aran Abgaran, snd Thomas Hil. 


cl three of these recor 
been building models for 
proving their little craft and gaining the 
experience which enables them to get the 
‘most from the rubber strand motors 
which drive the planes through the air. 


Dead Sea Contains Gold 

Worth Fifty Billions 
\ABULOUS wealth is contained in the 
Dead Sea, in Palestine. British chem- 
inal bosseeet tt fone aor seine! 
concession to exploit vast mineral 
femureen Tue deponis of pure potash, 
bromine salts, gypsum, and magueaiaia 
cloide and other minerals valuable to 

Sakure sod" iatutey Lave, boon 
‘timated tobe worth twelve hundred 
Villon doars‘three times the" British 
war debt to the United States! 

Just recently, Dr. Georges Claude, the 
distinguished French scientist, informed 
his government that the Dead Sea, in 
addition to the chemicals, contains fifty 
billion dollars’ worth of gold! One third 
tf tas, Dr Claato case contd be ee 
tracted by modern scientific means in 
about fifteen years. 


o 


Torch Gun Sprays “Paint” 
of Molten Metal 
NEW type of machine “gi 


tal sprays 
icles of ‘ 


n enter 
ridges to cover 
a thin bat durable fl of 


‘metal that protects them fro 
Inside the ingenious “metal atomizer” 
burns an intensely hot blowtorch flame 


desired metal are fed 


into the gun,” which fist liqufis them 
tn then sprays the metal, which hardens 
Into alld coating. 


Bottle Drifts 8,300 Miles 
Across the Pacific 

N,, 8:300-MILE voyage by a tiny 
of glass was recently reported 
y's hydrographic office 
C. On September 

the American 


2, 1920, it was pi 
alas 8.300 miles 
bottle 
nd is believed to 
he about the longest distance possible in 
tbody of water. 
The greatest vo 

flosting bott 
in the southen f ‘a 7 
at Cape Horn, at the southern tip of 
The record-breaking 

drift began in May, 1900, an 


drifting in the Pacific 


rage ever made by a 


vas 11.820 mils, begining 
e 


t-earried bottle whieh 
started in 1902 and floated 11,530 miles 
hefore it was picked up in 1905. 

Each year, sailors drop thousands of 
bottles into the seas at far comers of the 
world as part of the work of charting the 

currents and solving some of their 

- picked 

the hydrographic offices 
of the various nations. 


Lamp Shows Lost Motions 


‘CIENCE has invaded the kitehen in 
Germany and given rise to a new 
ofession, the “‘houschold engineer.”” 
J. Max Mengeringhansen, an efficiency 
expert, recently reported ‘successful re- 
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sults from experiments designed to 
reduce the waste motions of housewives. 
He placed a small lamp on the wrist of 
a woman while she was engaged in 
making pies. A camera was so arranged 
that it recorded every movement of the 
woman's wrist in lines on a photographic 
plate. When these were studied, they 
revealed the different motions necessary 
for the operation, and suggested how snore 


Plane in His Parlor 
IHE story of John Ericsson developing 
his’ screw propeller in a bathroom 
workshop is no stranger than that of 
an amateur aviator of 
. ¥., who built 
Int 


and 
d them away to be assembled at 


i field for the first test. 


Keeps Trousers Creased 


NT creases can be put in 
Munsch, a Frenc 


prep 
A narrow strip of the plastic material 
is placed down the inside 


. holding 
place, he says. If the owner 
ever desires to remove the chemical 
substance, he can do so by heating it, 
according to the inventor. 
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Sieves Salvage Diamonds 
in Air Mail Wreck 


WALES of treasure lost in ships sunk 
at sea recently found a paral 
the wreck of an air mail plane near 
Dixon, Til. When engine trouble devel- 
oped the pilot jumped with his parachute 
and the machine, carrying more than 
$25,000 worth of biack diamonds, crashed 
a swamp and burned. An insurance 
paid the owner of the diamonds 
for his loss and then set about to recover 
the stones. 

‘The soil under the wreck, to a depth 
at areal boners eal eal 
sent to New York City, where it was 
sifted. Forty percent of the stones were 
recovered in this manner. Several weeks 
later, after heavy ruins, other stones 
appeared where the wreck occurred and 
were picked up by a laborer, hired to 

we the unique diamond hi 
chief use of black 
the earth in prospecting 
als. Attached to the 
a hollow pipe is the 
0 inch and half 
ameter with eight 
of the black diamonds in 
iting ea 


iammonds 


as well 
and 
have their clanging. 
hy Profesor 
George Re Stowart, Je. of 
the University of Califor. 


peuple 


officers and students 
rs, he found cycles 
the popularity. of different feminine 

izabeth holds first place in favor 


present. Mary was the favorite a 
few years ago. The Mabels, Anns, and 
Emilys have recently grown fewer. In 


future, he predicts, Frances will rise 
to first place. with Ann and Emily coming 
back into favor. 

Professor Stewart selected twelve fem- 
inine names which have been consistently 
popular for the last fifty years. They are: 
Elizabeth, Mary, Helen, Dorothy, Mar- 
Marie, Katherine, Louise, Ruth, 
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Tusks of 4,000 Elephants 
Supply Billiard Balls 


HE tusks of 4,000 elephants are 
needed each year to supply the world 
with billiard balls, which cannot be made 
from any substance except Most 
of the material, gathered from dead ele- 
phants found in jungles and on feeding 
is sent to London, whence it is 

to, Hamburg, Germany, th 


balls, which are valueless unless they 
approach perfection in shape, size, 
‘weight, and smoothness of surface. 

‘The ‘tusks are weighed and measured 
with great care and cut into oblong blocks. 
‘They’ are then placed ina seasoning room, 
the temperature of which is painstakingly 
regulated to prevent cracking of the 
ivory. After a year in the seasoning 
the blocks are shipped to the fac- 

Here they are cut again, this time 


lls which, ha 
ru marred in the 
course of seasoning and 
shipping a 

han avers 
liard bull costs about 
The finest ate 
Zanzibar ivory 
worth f 
‘They 


New “Dachshund” Auto 
Has Front-Wheel Drive 
THE 
Calif., a 0 
‘question mark in place of a name plate 
was recently tested. As wide and as long 
‘so low that a me- 

ized standing beside it, 
could rest his elbow on the roof of the 
inelosed body. No running board is 


necessary. ‘The driver and passenger 
step directly into the low machine. 
Inside, the operator shifts gears, not 


by the usual lever, but by a sliding mech- 
anism on the dashboard. ‘The ears driven 
through the front . the power being 


transmitted to the front axle by a short 
drive shaft and universal joints. 
Tn a test run, the strange " dachs 
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auto” is said to have reached a speed of 
ninety miles an hour on a concrete high- 
way. The coupe weighs 2,500 pounds 
and has a 130-inch wheelbase. Its low 
rakish Fines represent the latest develop- 
ment in the general trend toward low 
body design, which is made possible by 


First Motion — of 
Sunrise on the Moon 


TOU'VE seen countless terrestrial sun- 

rises and sunsets in the movies, but 
it has remained for the Princeton Univer- 
sity observatory to take motion pictures 
of the sunrise on the moon. With the 
twenty-threeinch lens of the telescope 
substituted for that of the camera, the 
burst of dawn on the peaks of Copernicus, 
cone of the moon's 200,000 craters, was 
caught for the first time. This feat, one 
of the most important of recent achieve- 
‘ments in astronomy, may mean that the 
wonders and secrets of distant worlds will 
be brought to the neighborhood movie 


Inringing to everyb 
of observatory tel 


‘upon the sereen, the 


the light of 
the face of 
the moon at only nine miles an hour, 
compared with 1,000 miles an hour on 
the earth, the pictures were taken at a 
speed of one hundred times less than 
the otinary fm, or one picture every 
six seconds. Run off af the regular speed, 

tures revealed in two minutes a 
phenomenon which actually takes more 
than three hours. 

Because of the lack of atmosphere on 
the moon, there is no. twilight to its 
dawn, A bright rim of light pushes back 
the blackness of night in a, sharp line. 
This light was seen to climb the giant 
walls of Copernicus crater, rising about 

les above the surrounding plain. 
ears stoned into the bee 
pit. which is 9.000 feet sixty- 
four miles across. Gradually the giant 
shadows shortened and sunlight poured 
in to fill the gigantic cuplike depression. 


“Hold It, Please!” The Sea 
Lion Strikes a Pose 


EING photographed has become 
‘such an everyday occurrence for 


the sea lions in the London. England, 
200, that they often approach within a 
few feet of the photographer to pose for 
close-up, Balancing themselves with 
their armlike tippers on the rocky edge 
of the pool, they twist and turn, exami 
ing the camera with 
Because of thei 
animals are’ prized for 
Unlike their relatives, the seals, 


sea fions do not have fur, ‘Their thi 
skin is covered with coarse hair. The 
great yellow ‘rare species, som 


times’ grows to a length of twelve feet 

In former days, these sea monsters 
were valued highly by natives of the 
Frit! ands of tba cont of Alskn, 
who made raincoats from. the 
fof the intestines und constructed bosts 
tretching the tough sea lion skin over 
a wooden frame. ‘The common sea lion 
is smaller, usually about seven feet long. 


One Half of All the Rain 
Goes Back to the Air 
HERE does all the rain f'oA 


Geo 


tion.” The Pomperaug Basin, in 
ticut, which is believed to be typ 
the country at lange, was given intensive 
study. The results’ showed that of the 
annual rainfall of 


steam ‘Te other twenty 
Feturn to the atmorphere ation 
From the soll from water surfaces, and 
from the leaves of trees account for these 
that enter the ait 


h Rubber Heart 


BREMONING the heart rom cat ub 
stituting an electrically operated dox 
ble-setion rubber pump for the organ, 
and thus not only’ reviving the anita 
but keeping it alive several hours,, was 
the startling experiment conducted some 
weeks ago by Dr. 0. S. Gibbs, professor 
of pharmacology in Dalhousie Univer- 
Sty, Halifax, Nova Scotia. 
The investigator devised the test 
during experiments ‘to “ascertain the 
fects of various poisons on parts of the 
body after the heart had succumbed, 
le recognizing the importance of 
Dr. Gibbs's experiment, medical author- 
femphasized that the invention was 
inapplicable to human beings. 


Greatest River Chain Is 

Revealed by Explorers 

DISCOVERY in South Amer- 

ica which reveals the world’s 
retest chain of rivers was made 
recently when two German  ex- 
plorers in the wilderness of Para- 
‘guay found a connecting Tink be- 
tween the mighty Amazon and the 
rivera which wind to Rio de La 
Plata. Geographers Jong had be- 
lieved that jthere was a canal oF 
link between the two great rivers 
of South America, but no definite 
proof had been advanced. 

Tt is now known that one tre- 
mendous system of rivers extends 
from the mouth of the Amazon, at 
the equator, to Buenos. Aires, 
thousands of miles down the east 
coast, A short distance south of the 
headwaters of the Amazon begin 
the rivers which flow straight south 
to Buenos Aires. The new dis- 
covery will not add to the 50,000 
miles of inland navigation afforded 
by the Amazon and its tributaries. 
Brazilian river steamers ascend 
from Buenos Aires %,860 tiles to. within 
a short distance of the headwaters of the 


rivers isknown asthe Diamond Province 

of Brazil." Prospectors “wash” for dia- 
woneds as the " Forty 

rivers for gold, 


m Replaces Wood 
in Office Chairs 


is taking its place beside 
any, walnu 


mately 
‘Phe weight of an alusnins 
we half that of the same type of 
made of wood, Seats of this ki 
expected to find wide use in 
and airplanes, as they 
than the wicker fu 


Flames of Star Speed 
4,000 Miles a Minute 
AMES that. travel 4,000 miles a 
te have been found in the giant 
n. Beta Cephei, which shines neat the 
North Pole star. ‘Prom a size of 10,000, 
000" milew in ‘diameter this great 
star swells, in a little more than 
four hours, to a flaming ball 
11,000,000" to 12,000,000" tiles in 


at the Fuertes 
peneratiey Corsa Untoenty 
have attempted to explain the pul 
by which stars such as this 
idly expand, then as 
ly to the 
"Though no 
‘what started 
this movement, the prin- 
ciple that keeps tI 


that of a pend 
day, astronomers say, 
‘motion will stop. pe 
Tumi, “midway” between 
the two extremes 
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New Movie Camera Records 
Scenes in Perspective 
fOTION pictures in natural per 
spective were thrown on the scr 
during’ recent demonstration of a new 
system of photography and projection 
developed Uy George K. Spoor, veteran 
proslucer (at the right in the photograph), 
‘and John J. Berggren, an inventor (left), 


tor says the perspective 
obtained by th 


tthe life 
ipo 


production of 
hopeless from a movie a 


Strange Mineral Produces 
recently p 


Useful “Offspring” 

Ascuts 

‘cube of whitish “rock” in a dish of 
water in his laboratory. Thirty-six hours 
later be returned and found that the cube 
had bred a whole family of other cubes! 
As the mineral swelled in the water, each 
face except the lower one, which was 


ced a small 
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protected from the action of the fluid, 
produced a new cube as large or larger 
than the original! Other types of the same 
mineral expand into irregular shapes ten 
times their original size under similar 
conditions. 

‘The whitish substance is bentonite, one 
of the oddest minerals known. Only 
cently scientists have begun to discover 

it Iness. In the days 
lifornia gold rush, the “Fort 
ers” soaked! bentonite’ in water to 
make a soup they dubbed " surface jelly 
Deposits in the United States, Mexico, 
China, and France, of voleanie origin, 


near the surface and are ith 
plows, scrapers, and steam shovels 
Research chemists for oil companies 


bentonite filters crude 


he purpose. It may also prove 
vable in redeeming waste by Altering 
boss molder in 
idry, gave the 
strange mineral another new job. He 
found that molding sand, which usually 
m the grains ix 
into material resembling earthen- 

can be given a new 
with bentonite. 
adopted by many 


coating by washing 
His method is b 
companies. 

Tn soaps, cleaners, and beauty prepara- 
tions, bentonite has found « place ax 
ingredient. It also hus been used 

al dressings. In sprays it promotes 
fighting destructive 


insects. 
in the 


ployed 
window 


Edison’s First Lamp Is 
Pictured on Stamp 


PICTURE of Fanon’ ist lectre 
lamp was placed recently on a spe 
cial two-cent u: 


persons on stam 
The lamp is 
to be honored in t 
planes, steamboats, 
{rains have appeared on U.S. stamps, they 
have been placed there beeause they are 
ns of transporting 
vase they are inventions. Last year & 
picture of the Wright brothers’ 
first airplane 


iversary of the first light. 
Hunt Whales by Plane * 
AFTER accing the North, Pole 


from the air, Capt. Hjalmar 
iser-Larsen and Capt. Luetzow 


men to acco the steamer 
Thorshammer on its annual cruise 
into Arctic waters. ‘They will 
circle away from the ship, signaling 
hhack the position of whales seen. 


morecheaply 
ceformenly 
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Walls Insulated with 
Lining of Seaweed 


“QEAWEED quilts” form 

unique insulating material re- 
cently used to line the walls of a new 
bank building erected in London, Eng- 
land. After: long. green ribbons of 
the sea plant had been dried and put 
through a special process, they were 
“quilted” in sheets about the width 
of ordinary wall board and attached 
to the walls to form an insulating 
lining under the plaster. 

‘The “quilts” are reported to be 
effective in deadening sound and pro- 
interior of the building 
‘This, latest 


iy in every ocean, 
Ulitional tes to de 
termine its value in house build 
Find Lost Village Buried 
by Sand 400 Years Ago 
MRESIDE legends northern 
Germany” for" nearly four cen: 
iuries have told of the lost village of 
Louske, which was awallowed by 8 
mountain of moving sand. The 
other day, remnants of the village 
the wake of 
on the Baltic 


seacoast of Pomen 


‘About 1540, this little fishing’ vil 
lage stood on the coast with a great 
dune between it and the sea. As pre- 


ng winds blew 


‘and the whole 
mound worked gradually inland. 
the homes of the fisherfol 
abandoned the 
where. ‘The advan 


was s0 gradual that no life was lost in the 
In the time that 


destruction of Lonzke. 


in one direction 
iclex were carried awa; 


that day, the dune has 
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inting and 


Burned by Gla: 


has 

moved. I land, until now parts PORTLAND, Ore., high school bo 

of the buried homes have come to light. recently suffered the unus rie 
German antiquarians, searching the ence of being burned by ice s0 severely he 

spot, have found bits of timber, house- had to be taken to « hospital. Climbing 
hold utensils, and even the coins of for- Mount Hood glacier. he lost his footing 


gelten German princeings of th 
tenth ad itech centi 

that the sand-preserved rl 
prove @. valuable archeological 


Grain Elevator 
Has an Artist 


N MOMENTS 
snatched iron 

as a weigher in a grain 
at Brooklyn, 

N. am Peters a 

inted on his office w 
BM elaborate marl wii 
represents the progress of 
transportation from. the 
oxeart to the Zeppelin and 
the seaplane. 

In the center of the de- 
sign isa picture of the 
high, white elevator in 
which Peters works, keep- 
ing record of the millions 
of bushels of grain enter- 
ing from the barges 
brought down the New 
York State Canal 

‘All his life, Peters says, 


four- 


‘and slid 2,500 feet down the gleaming 
mountain side. He was picked up in a 
crevasse with no bones broken but 
burned by friction as badly as if by fire. 


or 


Round-Up of Wild Horses 
a Thriving Industry 
HE tops of your shoe mur », and 
ie feed foe: rour chickens may have 
haa their origin in wild horses roaming the 
deserts und. plateaus of the Far West 
For an industry which captures, kills, 
and markets’ thousands of wild horses 
‘unually for these products ‘has grown 
up in Montana, Idaho, Nevada, Utah, 
California, and Oregon. 

Round-up ties go out in search of 
the herds, which are usually found in 
the early morning around water holes, 
The riders form acirele and close in on the 
auimals, driving them to a corral.” ‘The 
tallow is sent to soap factories, the hides 
made into leather, the meat converted 
into chicken feed, and the bones are used 
rt, The value of each 


le bring from $2 to 83 apiece. 
Wild horses are just as wild as deer, 
and they can detect the 

great 
‘They are so 


distances. 
speedy that riders have to 
change saddle ponies every 
other day during round~ 


ups Cattle and sheep 
‘owners say they’ are glad to 
have the wild horses killed, 
because they eat twice as 
much as a cow and. six 
times as much as a sheep. 
‘They can withstand severe 
weather and if necessary 
fare able to go without food or 
jet for a long tim 


Handwriting Reveals Sex 
by Slants and Curves 
i I: IE handwriting of men, as a rule, is 
gular, irregule ‘unconventional, 
and possestes an individual slant. 
‘of women, on the other hand, 


‘That 
usually 
ved, eonventional, and uniform. 
“Those were the conclusions reached by 
members of the faculty of the California 
State Teachers College at San Diego, who 
recently conducted an experiment to de- 
termine whether sex characteristics in 
handwriting could be readily recognized 
ie experimenters selected a number of 
judges who had no special training in pen- 
manship and to. them 
submitted a large sheaf of 
handwriting samples, 
‘Two out of every three of 
their decisions as to the 
sex of the writer proved 
to be correct. 


Oaks Popular 


MERE nts ae plat; 
ed along streets and 
Fondaides. in the United 
States than any other 
Kind of tree, the Bureau of 
ublie ts. 
Maples hald second place 
in popularity. In cool and 
ddry regions, the green ash, 
locust, hackberry, box el- 
der, and poplar trees are 
in wide use. In warm, dry 
climates the eucalyptus, 
palm, and — Jerusalem 
thorn predominate. 
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Largest Motor Lifeboat Carries 300 Persons 


JHREE hundred people ean ride in the 
scodg omar phere 

pele lett 

it ves, Isle of Wight, per 
Equi with radio apparatus, the craft 
Sipe esses eee eat 
fern tip of England. as 


part of the equipment of the life-saving 


station there. It is said to be unsinkable 
tand is designed for rescues at sea beyond 


Alaska’s Million Reindeer 
Form Great Industry 


E MILLION reindeer are now liv- 

ing in Alaska, wecording to a recent 
wvernment. estimate. Known as “the 
eamels of the frozen North,” they are 
said to have greater value as beasts of 
urden for long-distance travel than the 
cy dog, and to be able to outdistance 
horses on a short stretch. 

Besides its value as a transport animal, 
the reindeer ix « principal source of food 
tand clothing for the Eskimos of Alaska. 
Within the last twenty years the reindeer 
industry there has ‘become second in 
importance to the fishing i More 
than 2,000,000 pounds of 
was exported from Alaska last year, much 
Of it to. meet a growing demand in the 
United States re sir 

‘rly years ago, there were no reindeer 
inAlaska. At that time, because of a grow- 
ing searcity of seals, whales 
uupon which the natives depended for food 
and clothing, Dr. Sheldon Jackson, U:S. 
General Agent. of Education in Alasks, 
proposed bringing a herd of the animals 
From Siberia, In 1801, with fands sub- 
scribed by private citizens, he bought 171 
reindeer, and for nine succeeding years 
the U.S. Congress appropriated sums to 
add to the Alaskan herds and to train 
natives in earing for them, 


Onions Their Own Doctors 


THE red and yellow onion make their 
‘own antitoxin to kill parasitic fungi 
that try to live at their expense, ‘The less 
. however, falls a 
‘recent laboratory 


varieties contain an acid belonging to the 
phenol series which stops the growth of 
the parasitie plants. 


those possible with smaller man-powered 
lifeboats. 

‘The length of the vessel is sixty-one feet 
and its beam fifteen feet. Even in high 
seas, it can carry 130 ‘safely, its 
makers declare. The cost of construction 
‘was $70,000. This sum was supplied by a 
well-known steamship line of England 
interested in perfecting more efficient 
equipment for shore life-saving stations. 


Inyents Movie Film Made 
of Canvas or Paper 


CANVAS belt becomes a movie film 
AA through the magic of a new process 
recently announced by a Pittsburgh, P 
experimenter, Dr. Fred W. Hochstetter, 
who is pictured above with a strip of his 
new film. The invention is said to permit 
the use of paper as well as silk. linen, and 
cotton cloth as a base for movie and 
talkie films. 

‘According to the inventor, the loth or 


emulsion, used on ordinary movie and 
photographie films, Dr. Hochstetter ex 
plains he uses a mixture having a selenium 
hase. 

In projecting images on the screen from 
the canvas film, it is pointed out. light 
does not pass through the film, but is 
reflected from itssurface. Dr. Hochstetter 
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also announces that he has perfected 
projecting machine for rang ries 
recorded on his cloth or paper 

Stamps Raise Museum Fund 


SERTES of postage stamps, having 

currency for a single day, and none 
intended to be put on letters, were re- 
cently issued in the island of Madeira. 
‘The purpose of issuing the special stamp 
was to raise money to build a national 
museum. ‘Their rarity is expected to 
make them valuable in the eyes of stamp 
collectors and thus bring extra revenue 
to the island government. 


Smelter Raises Crops to 
Test Effect of Fumes 
AISING marigolds and mignonettes, 


G 
“This the concern has done as a practical 
refutation of numerous charges from 
owners of vegetable and flower gardens 
in the neighborhood that the fumes from 
the copper plant kill vegetation for miles 
around. And the company has not done 
the thing by halves d its factory 
buildings it has Inid out a real truck farm, 
where tomatoes, radishes, peppers, onions, 
‘cucumbers, pumpkins, eggplants, lima 
hheans, corn, and other vegetables, as well 
flowers, are’ being 


ty was decided upon to 
prove that all matiner of plants are able 


‘of the company 
the ordinary methods of fertiliza 
cultivation have been followed in the 
exper 


This Little Reading Lamp 
Clamps to Your Book 


TINY reading lainp that clips onto 
your book, magazine, or newspaper 
‘and provides illumination for the page is 
the latest innovation in lighting comfort. 
An adjustable shade, covering the little 
dhulb, ean be tilted to direct the light out 
of the reader's eyes and onto the printed 
matter 
Because the midget lamp is extremely 
light, and its extra wide clip holds it 
firmly attached to the paper, its presence 
is nai to be hardly noticed by the reader, 
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VING like huge buildings across 
the water of Lower New York Bay, 
five sections of two dy. docks recently 
began a trip down the Atantic Coast to 
the Gulf of Mexico. Harnessed to thei 
with heavy cables, five powerful tugs 
puffed and strained, dragging the un- 
Wwieldy structures into the open sea. 
The sections, one of which appears in 
the photograph, have a combined lifting 
‘eapacity of 10,000 tons. Two of them 


Voyagers Send Greetings 
by Phonograph Records 
‘HE first word-of-mouth messages 
from ocean voyagers to the folks back 

were dispatched from the French 
liner Tle de France by means of phono- 

[> graph records dictated by outbound pas- 

sengers. ‘The records, which are seven 
inches in. eter, will run for two min- 
ites and record about 800 words. They 
may be played on any 
= innchine and are sald to be 
‘cmtainers for mailing the records 

are provided. 


Novel Pencil Sharpener 
Guards the Points 


HANDY pencil sharpener for desk 
use, pictured below is designe to 

the point by pulling the 
fe while turning it The 
eled a0 it can 


‘the pencil if jerked out of line 

‘Alittle metal eup, to which the sharp- 

> ener is attached, eatches the shavings s0 

they ace not seattered about, Ta, using 

the device, the sharpener is held with one 

hhand while the peneil to be sharpened is 
turned with the other. 


[New dene peaci sharpener with swivel arrange 
feat to prevent pencil point from breaking 
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| Huge Dry Dock Sections Go on Ocean Voyage 


Alu. These additions increased the 
of the Mobile dock so thet now it is 
cighty-cight feet wide and nearly as long 


With the enlarged capacity of the two 
southern docks, the owners, the Todd 
Shipyards Corporation. of New York 
City, will have fulities for dry-docking 
000 tons of shipping at one tim 


Automatic Photographer 
Lets You Pose Yourself 


HEN you go to the photographer's 
Wi tts fence soe ney cate re 
ovn pose and see what sour portrait will 
look like when finished, if'a new invention 
Dy Lather G. Simjian, director of photog 
in the Yale School of Medicine, 
‘Conn, is universally adopt 
ed. The inventor, shown above with a 
tuodel of his device, stati cininaten 
the nec ing many exposures 
from which the subject chooses one or two 
Doses, a at present 
The invention, the result of five years 
experiment, consists of a booth in which 
the subject sits facing seven mirrors, so 
that he sees his features reflected from 
seven angles. No operator is necessary. 
When a csice of the most satisfactory 
been made, the subject presses a 
Betton and an invisible camera records 
the picture from the angle of the mirror 


New Ha 


in which the chosen reflection appeart. 

‘As soon as the picture has been taken, 
the lights in the booth go out, the film in 
the camera is changed automatically, the 
Tights flash on again. and the apparatus 
is ready to take another picture. Because 
the subject is alone when the photograph 
is made, Simjian says, natural facial 
expressions without traces of self-con- 
sciousness will be recorded. 


Science Preserving Rare 
Vatican Manuscripts 


PREVENT the corrosion or crack- 

ing of priceless manuscripts in the 

Yatican at Rome, two types of machines 

for conditioning the air have been built 
by the General Electric Company. 

In the damp summer months the at- 
mosphere in the Vatican library hecomes 
so humid that the books show a tendency 
to decay. This problem. was solved by 
installing seven electric air drying unite 
In winter, on the other hand, the ait 
is so dry that the manuscripts become 
brittle and are likely to, crack or break. 
‘To remedy this condition a moisture- 
creating device was designed, consisting 
of a tank filled with water in which a 
series of electric heating elements are 
immersed. Humidity gages and thermo- 
stats keep the water at the correct tem- 
perature to discharge the desired amount 
‘of water vapor into the rooms. 


Finds Rats Are Guided by 
Hearing, Not Reason 


HE theory that animals think and 
human beings received a 
setback recently when experiments di 
rected by Dr. John F. Shepard, professor 
of psychology in the University of Michi- 
gan, revealed that, they depend more 
lupon their sense of hearing than upon 
sight, smell, touch, or any reasoning 
wer. In laboratory tests to discover 
row rats find thelr way rapidly out of 
maze he found that soundproof material 
placed on the floor caused the animals to 
‘wander aimlessly among the complicated 
passuges although they previously had , 
bec able to reach the gue eit with ease 
experiments, Dr. reported, 
indicated that the rats were guided, not 
by reason, but by the sound of their feet 
and the ‘echoes which varied as they 
scurried toward the exit. Further studies 
sry being conducted to dinsver whether 
rats ‘entirely upon their sense 
hhearing to find their way. 
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How iv Bulld Gor Seen Ged 


ae: ee | Distance Getter 


Tests Prove This New Radio Receiver Is Ten Times 
as Sensitive as the Average High-Grade Instrument 


ERE is aradio receiver designed 
‘especially to reach out and bring 
in the stations. It is the most 
sensitive circuit ever tested in 
the Popular Science Institute of 

Standards radio laboratory. : 

‘According to the modern standardized 

methods of testing the sensitivity of a 

radio receiver, the new Portt.ax Scuencr: 

Screen Grid” Distance Getter, when 

coupled to the usual two-stage audio 

amplifier, will produce a standard loud- 
speaker signal when the strength of the 

Droadeasting is less than one microvolt 

meter on any wave in the broadcast 
fand.. The set described here is almost 
ten. times as sensitive as the average 
really high grade radio receiver. — 

“The selectivity of the Porvt-an Serexce 
ance Getter is on 

with the finest sets a 

If bringing in distant 
tions appeals to you. 
are located where you 


ae go heer 
willl ay to you both be- 
re aed tees 
and because the. tructi 
ee Ce ctonas 
ly no adjustments to make. 
If the shielding and wiring 
Fe ett cewiaes 
instructions the receiver is 
bound to work right. You 
do not have to make balanc- 


\s 


By ALFRED P. LANE 


DPULAR SCIENCE, MONTHLY 
Blueprint No. 109 describes 
in great detail the construc 

tion of the POPULAR. SCIENCE 

Seren Grid Distance Getter (see 

page 115). It includes a com~ 

plete picture wiring diagram of 
the receiver with audio amplifier 
and all accessories. 

"A complete list of parts ap- 


‘the Popular Science 
Roctitute’ of Standards will be 


Feeders whsodo mot wish the blue 
int. Address requests for in 
formation tor Technical Editor, | 
Porctan Science MOSTHLY Si 
Fourth Avenue, New York City. | 


densers are, of course, turned so that their 
shafts are parallel to the panel. If you do 
tls it will be necessary to use midget 
‘condensers in parallel with Ct and Ch, as 
these two stages do not tune exactly like 
the second and third stages controlled by 
condensers C2 and C3. 

The new Porvran 


cHewer Screen 
Grid Distance Getter uses three of th 
Intent UY-226 A. 


designed to 
be used with any standard type of power 
amplifier or the ordinary two-stage audio 
amplifier. 


stead a dry cell C-battery 
d. One advantage of 1 


‘output directly into the po 
‘er amplifier stage. ‘The radio- 
Frequency amp! is 


set plenty of 
with only one audio amplifier 
stage. Another advantage of 
power detection is that hum 
les are greatly reduced. 
nount of hum you re 


ing adjustments of any kind. 
he tuning of the new re 
ceiver is, of course, more 
tedious than with the usual 
single dial control outfit, but 
fon the other hand the in- 
dividual dial construction is 
much simpler and there is no 
chance for reduced efficiency 
‘owing to luck of synchroniza- 
tion between the stages. as 
may he the case when you 
use a single control. 


F COURSE, if you wish 

togototheextratrouble 
of constructing this receiver 
‘as a single control job all you 
need do is to separate the 
shields so as to allow space 
at the center for the neces- 
sary drum dial. ‘The con- 


ceive from the loudspeaker 
depends largely ontheamount 
if audio amplification in the 
sireuit and not on the num- 
ber of radio-frequency stages 


though of course 
any other 
alien ca 
ine in this figure indicates 
steer 


If space is an im- 
portant requirement you can 
mount the single audio stage 

the space just back of the 
fourth shield, which houses 
condenser Ch and coil unit 
As, Bb. We recommend, 
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however, that the audio amplifier stage 
be built into the power unit, or as a 
separate unit if you use a factory built 
Beliminator. 

Many of our readers are located where 
no electric light current is available and 
80 we include a diagram. Figure 5, which 
details ‘the Porcuan Science ‘Sereen 
Grid Distance Getter arranged for use 
th the UX-22 battery-operated sereen 
grid tube. In the buttery operated cir- 
cuit parts RI, R2 and Re, C6, C9 and C12 
are eliminated, and parts X1,X2,.X3, 14. 
XG, and X@ are used instead. Each one of 
‘these parts isa fixed 10-ohm 

stance. Also, because the 

TOESGE ie nt se fiat 8 
radio-frequency amplifier as 
A the UY-224, itis desirable, in 
the battery’ operated circuit, 
to.use the grid condenser and 
arid leak. Consequently parts 
.. arcindicated at L, Usea two 
megohin grid Teak and a 
00025 grid condenser. Part 
¥ should be a standard self- 
adjusting rheostat, designed 
for use with a battery type 
S014 tube, a 
battery operated form 
the receiver is not as effi- 
cient, or, in. other words, 
not as sensitive to distant 
stations, as it is when con- 
structed for full electric oper- 
ation, but the battery oper- 
ated Distance Getter will 
ut-perorm ya la 
margin any standard type of 
battery receiver. 
Here are the parts you will 
rULAR 
N Scrmvce Seren Grid Dis 
tance Getter in full electric form, using 

UY-826 tubes uy radio-frequency “ampli- 
| fiers and the UY-227 tube as a power 

detector: 

SAL, Bi—First-stage tuning unit 
a, Bas Ay Bs Ad, Bere grid 
radio-frequency transformers 

GiGa Cn Ch Varable condensers, 
ay 
(Co—Fixed 


. 
"06, C7, C8, C0, C10, CII, C12, C13, 
Cli” Y4tutd fixed conlensers 

D1, D2, Di, Dh--Hadlo-frequeney 
choke colli, 85’ millibenty. induce 


ity 
[nser, 0005 mfd. eapac 


R3—Fived resistances, 


ced resistances, 


for 20ohm center tap 
fixed resistance, oF 10- to 80-0hin 
W potentiometer 
jour aluminum akiie—ine 6 
yy 8 by 534 inches 
our ¥-type sockets 


Po mies ma 
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‘Three shielded grid tube shields 

‘Three shielded wire connectors 

Gee? by ®.inch panel 

7 by 285i 

One baseboards IE by 27 inches 

Each part listed is a standard factory- 
built article which can be obtained from 
any dealer. However, the arrangement of 
the cireuit and the layout of the parts 
allow plenty of space for you to use parts 


‘you have on hand, ‘The coil specifications 
"AI, 2% inches diameter, 15 turns No. 


24 wire, at the 4th and 8th turns 
BI, 3 inches diameter, 60 turns No. 
22 wire 


A2, A3, and As, each 144 inches in 
diameter with 100 turns of No. 98 wire 
spaced 117 turns, per inch, at 

‘oth and. 75th’ turns, (We ad 73 
turns give best results in this circuit.) 

B2, B3, and B4, each & inches in 
diameter ith 96 turas of ‘No, 0 
Wire spaced $6 turns per inc! 

= If-you are unable to space. 

wind your coils you can, of 
course, wind thei close, us- 
ing fewer turas in each cave, 

 space-winding 
to the efficiency. As the cols 
‘are not expensive, if you ean: 
tot wind them to thew exact 
specifications it is worth 
while to purchase the fac- 
© tory-wound coils. 


Assembling the 
Receiver 


first job is to make the baseboard, 
Boost Sob rp 


‘on the baseboard. ‘Take it off and 

lay out the holes on the panel for the 
serews and shafts of the variable con- 
densers. After you are satisfied that the 
condensers are properly mounted on the 
panel, remove them and fit 

the front section of each of 
the four shields inthe prop- 
‘er position. Then, using the 
ik ley Atle in, the 
panel as a jig, drill straight 
Eirough the shields belind 
the panel. 
the condensers and dials (of 
‘course you can use any dials 
‘you prefer), and proceed to 
‘mount the tuning unit. 7, 
Az, B2, and s0 on, and the 
‘condensers and. radio-fre- 
‘quency choke coils C8, C17, 
Cth, DI, D2, and BE in 
approximately the positions 
shown in the top view of 

igure 1. 


NOPE, that the only 
reason for the exten- 
Sion shaft operation of po- 
tentiometer R7 is to reduce 


bie A note lend = 
Mie. 7. Diagram fortwo: Spee pinte ead arepenct the width of the panel. If 
fetes AC. sudo mle Srougierge helene You prefer to. use a wider 
‘The oecod or power snr. Bee 'Wick came of tbe panel RY can be momntal 
sierght of dard ne minor Seis “ced with Sie Rane, I? can Ke 
wal See euncient epics: ‘Setting. ‘hese holen prove ly on the panel in 

8 Tonia mary of cme Ge Secemny veatiaton, (Continued on page 129) 
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Useful Hints for Radio Fans 


How to Make Your Drills Behave 


A Neat Job Is Easy 


When You Know the Trick—Caring 


for Your Battery—Simple Ways to Test Radio Parts 


'N RADIO construction, as in most 
other home workshop’ jobs, much 
deilling has to be done. Drilling a 
hole through a piece of metal, bake- 

te, oF wood is sme if you goat inthe 
right way, so that the drill bites in, cuts 
sadly, and makes @ clean, accurately 


‘Your hand drill, therefore, some of the 
‘most important tools you own, and, i 
you can afford a complete set of t ist 
rills ranging in size from No. 1 to No. 
6, it certainly pays. ‘Twist drills, as they 
cone from the manufacturers, are a 
Curatey, sharpened for use on iron an 
soft stee! and they ean, of course, be used 
‘without any alteration on almost. any 
other material. However, you will get 
much better results in drilling brass, 
bakelite, copper, and other soft materials 
if you will carefully stone the lip of the 
drill 40 that the face of the cutting edge 
is parallel othe axis of the drill. A dil 
ned in this way will eut just as rapidly 
through bakelite, tance, and will 
haveno tenden ini andstick, ‘The 
stime applies with brass and co 

any vou have noticed that some- 
sia 0 cel procs 5 hae lnger thes 
itself, ‘This is almost always due to the 
dill ‘being grounds that one lip is 


slightly longer than the other. So, when 
you sharpen your drills, be careful to 
have beth < eda, of ssetiy the 
‘same length, he point exactly cen 
tral on the Wen you deare to 


drill a hole exactly to sise always drill 
first with a smaller drill and then use the 
drill of the size you want as a following 
operation. Used in this way, the drill 
facts more as a reamer, and even if not 
‘quite true will cut a hole of accurate size. 
Tt is important to have on your work- 
ench a drill pad like the one illustrated 
here. ‘This should consist of a hardwood 
board on which the work to be drilled ean 
the placed. Hardwood is preferable be 
‘will help to prevent the drill 
treaking through suddenly as it goes 
dh the back surface of the works. 
‘The dil pad wil prevent filling your 
eebescl oh onl ils end oe ta 
use the holes as sockets for nails o 
placed around the work to keep it from 
(urning, as shown in the illustration. 


Test Each Part Reet 
LYING to locate errors 
home-built radio. recei 
job is complete is difficult enough without 
taking things worse by including dec. 
tive parts in the assembly. 
‘OF cone, all manufocturer test the 
parts they mnake before they are packed 


for shipment, but sometimes inspectors 
et careless.” Consequently it pays to 
tanks sure thet och part you use 
building a receiver work 
onder before you place it 

A high grade voltmeter and 
tery of four and a half volt rove 
useful in testing the condition of the 
parts. For instance, you can determine 


number of 
given point 
| the speed of all radio waves is 


that of ight, the two methods of | 
measurement are interlocking. 
1A 00ucter wave must necer- 
sarily be one of 1,500-kiloc: 
frequency, If the radio wav 
| spesited ia wave lengths 
can find the fr il 
eyes by div 


te specified wave length. If 
the wave is specified tn kilo- 
cles, divide 300,000 by. the 
Frequency. and the result will be 
the wave length in meters 


whether a small fixed condenser is short- 
reuited by connecting it in series with 
the battery and the voltmeter. If the 
voltmeter shows no reading the con- 
denser is in good shape. Likewise you 
‘can test every tuning coil by connecting J 

in series with the battery and the 
voltmeter, If the voltmeter shows no 
reading the coil is defective, and if it 
shows full voltage the wiring is continu: 
‘ous without break. 

‘Audio translormers can be tested in the | 
same manner, frst the primary winding 
fand then the secondary wit wing. he 4 
primary winding is connected between 
the terminals marked P and B, the 
secondary winding being connected be- 
tween the terminals marked G and F. 
The voltieter should read less than the 
full four and a half volts on both wind- 
and the reading should be lower on 
the secondary’ winding than on. the 
primary winding. ‘The falling off in 
Voltage, of course, depends on the ine 
temal resistance of the voltmeter: the 
cheaper the voltmeter the greater the 
difference you will note. 


RADIOFREQUENCY choke coils 
‘and the various fixed and adjustable 
resistances vou use in the circuit, ean, 
betested in the same manner. The testing 
of resistances isof particular importance 
cause a defective resistance causes very 
peculiar resultsin the circuit, You will find 
that an ordinary good eight-volt meter 
‘connected in series with a four-and- ata 
volt battery will show some 
Teaistances up to ten or fifteen thousand 
ohms. If you are testing fixed resistances 
of several different values make sure that 
the higher resistances show a lower read- 
ing on the voltmeter than the lower re 
sistances. Of course the absence of any 
reading at all indicates that the resistance 
has an open cireuit somewhere and shot 


be discarded. 


Keep the Battery Clean 
RADIO storage battery is not ex- 
actly a parlor ornament, but that’s “} 

‘no reason for stowing it away in some 

out-of-the-way corner where it is hard to. 

get at. Conceal it if you wish, but place 

it where you can get at it easily to add 

water and to keep the top elean. 

Whenever green and. white. corrosion 
appears around the terminals of the 
ihattery, it should be removed with a rag 
dipped in ammonia. ‘The top of the batt 
tery should be kept clean and dry at all 
it peoduces gurfice lenge which Seats 
it ace ‘which results 
‘in running down the battery. 


‘Sepreunen, 1929 


POPULAR SCIENCE MONTHLY 


How to Pep Up Your Battery Set 


Easy Ways to Get the Best Possible Reception 
Where No Electric Light Current Is Available 


JHE modem completely elec- 
Mrified radio receiver is the 
atest thing in radio, but if 


you happen to live where no 
electrie light current is, available, 
such a set is useless. ‘There is no 
reason, though, why You eannot get 
ulequate reception with a battery- 
‘operated receiver at very reasonable 
expense. 

‘our problems are not like those 
of the owner of a full electric set. 
‘To begin with, the fact that you 
have no electric light current prob- 
ably means that you are a consider- 
table distance from the nearest broad- 
casting station. Your problem is to 
get distance, and the matter of se- 
Keetivity is of relatively little im- 
portance. 

For distance, put wp « high and 
tong outdoor antenna. | This ix 
especially important if your receiver 
is battery operated, because the 
high and long antenna will make wp 
for lack of receiver sensitiveness and 
‘you can use a set having fewer tubes 
Tor the same all-around results as 
could be obtained with shorter antenna 
fand a multitube set. As you are not sur- 
rounded by broadcasting stations there 
is no need for the highest degree of 
selectivity. 

Few manufacturers now make battery- 

rated radio receivers, but of course 
there are hundreds of thousands of sec- 
ondhand receivers available from dealers 
‘who have traded in these sets as part pay- 
ment on more modern electric receivers. 
Hf You do not win to purchase a complete 
factory built receiver it is entirely 
tical to assemble for yourself a battery 
operated set that will give excellent re- 
sults, Porcrar Screxce Mowuty Blue 
print No. 43 shows in detail how to con- 
Struct a four-tube set that is exceptionally 
easy to build, economical of battery 
power, and gives maximum results for 
the number of tubes involved. 

Blueprints 54 and 35 describe a five 
tube set that is somewhat more sensitive 
and selective, and is designed for use 
with the power tube. This receiver is ex- 
ceptionally economical of battery current 
Considering the number of tubes used. 


[ea sree pet ea ete 
ir Fequirements depends on the use 
‘to make of it and the power 
I no power service is available 
so far from the nearest service 
Hatin tbat having « storage Acbottery 
charged at intervals becomes a, real 
burden, then it, would be desirable to 
purchase or build a set that will 
Entirely on dey calla Our Blueprint 48 


By JOHN CARR 


‘Testing. ia the Popular Science Institute radio laboratory, 
the power output of 112A battery type tubes i poah pal. 


covers this point. Obvio 
use dry cells, it is most desirable to have 
the set extremely economical of battery 
current. This means that you should use 
‘as few tubes as will give adequate results. 
‘The most economical type of dry cell 
tube is the 199, with the 120 in the last 
stage. 


IS well to remember in this connec- 

tion that while three No. 6 dry cells 
‘connected in series will operate a filament 
circuit for 199 and 120 tubes, it is much 
more economical to use as many as nine 


if you must 


nected to the receiver at the same time. 
Cutting down the drain on each in- 
dividual battery in this way prolongs the 
life to more than the total number of 
hours of service that could be obtained 
from the sets of cells if used one set at a 
time. 

‘For economy in B-battery current 
consumption, you shuld use C-battery 
Voltages on the radio-frequency amplifier 
stage, first audio stage, and power stage. 
Run the C-battery voltages to as high « 
point as you can and still obtain adequate 
Feception, because every increase in C- 
battery voltage results in a decrease i 


hes ox taal sone Soe pete 
seg 


Tighting battery. But if your receiver 
is located at adstance rom the frm 
lighting plant this plan is not so satis- 
factory ‘of the loss in voltage 
in the wires running from the re- 
ceiver to the battery. With such an 
arrangement it is desirable to use a 
special sheostat which wll ext down 
thirty-two volts from the nearest 
socket so that you can use it directly 
‘on the filament circuit of the set. It 
ie abeoletely nocesary with & cm 
rent supply arrangement of thi 
type to use a high-grade voltmeter 
that tells you what voltage you are 
applying to the tubes, otherwise you 
Ukely'to burn then out 


F THE set is of the average five. 
tube variety the theostat should 
have a current-carrying capacity of 
two amperes and a total resistance of 
thirty ohms, ‘The voltmeter should 
read toa maximum of six or 
Tells ad the simplest rete ito 
turn the theostats on the set all the 
way on and then turn the main 
trol, cheostat slowly from the 
current” position — until the 


yolt- 
meter reads exactly five volts. Always 
turn off the current with the main 
heostat, so that a change in the condi- 
tion of charge of the farm lighting bat- 


tery will not put excess voltage on the 
tubes” Special large rhcotals ofthe rat 
ing specified ean be purchased from any 
io supply house. 
If your farm lighting plant is of the 
110-volt variety. you can_use the same 
system for operating the filament circuit 
‘except, of course, that the rheostat should 
have a resistance of ninety ohms instead 
of thirty ohms. In addition, you can 
obtain your i irom, ‘the fora 
‘circuit sy Using a filter 
Greuit to cut out the hun, ‘Even this it 
not necessary if your farm lighting plant 
has a large battery so that, the generator 
need not be run at the time when the 
radio receiver is being tsed. 
‘OU will, of course, have to be satisfied 
withower volume output from a bat 
tery-operated set, than can be obtain 
from a modern full electric set, unless you 
wish to go to considerable extra expense 
for dry cell B-batteries. ‘The maximum 
Yolume with the minimum current drain 
canbe ‘obtained by using 112A-type 
{tubes in push-pull in the last stage. ‘Two 
Set tc anes pont ooten a MUA 
t the same power output as a 171. 
Stew current dean on the B-bettery: 
although, of course, the current drain on 
the A-buitery is twice that of the single 
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Ties to Choose a Heating Plant 


A Typical Home Builder Learns from an Expert the Merits 
of Warm Air, Hot Water, Steam, and Vapor-Vacuum Systems 


to do with it, and so has personal 
F YOU, tik Pag al apt 
plas ink that warm air is the finest, 

and others wouldn't have it on a 
bet. ‘The design and location of w 
hhouse enter into it, too. A long, 


hilltop mij 
hheated with radiators than wit) 
registers; register heat is ideal for 
‘a compact, sheltered house.” 
“Why won't register heat do 


pa for them both?” 
“TT [NDER proper conditions it 
UN ie ou en we 
warm air will rise, it hasn't much, 
wer, and if it has far to go in 
zontal pipes it may cool off 
and quit. But before you ask more 
wuestions I'd better tell you how 
the diferent ystems work, A 
warm air heater is a stove with a 
jacket around it. As the air in 
the jacket is warmed, it expands 
and consequently rises. 
from the top of the jacket 
to the rooms that are to be heat- 
ed, and cool air comes into the 
jacket at the bottom to take its 
Dlace, When a current of warm 
air enters a room it 
the i already there: but that a 
is cooler and heavier, #0 it sinks 
aand goes out along the floor. Tt 
flows to the ground floor from 
upstairs like so rouch water, and 
finds its way to a channel that 
leads it back othe jacket to be 
heated over again. ‘That 
feneral circulation of air all over 
the house, for it is either rising 
from the jacket, when warm, of 
sinking back to it as it cools off. 
Stators 
may be that on windy days 
exposed rooms won't get as rauch 
warm air as the sheltered ones. 
‘Modern systems correct that by 
having to pipes to each room: 
fone to a register high on the wall 
for warm air and the other from 
a register at the floor to carry the 
‘cool air back to the heater. ‘That 
fives more even heating than the 
old way, and to make it sill surer 
the warm airis blown to the regis- 
ters by an electric fan in the in- 
take of the jacket,” 


ROGER B. WHITMAN 


HEN Bob Kersey set 
tot to decide on how 
to heat his new house, 
ail ‘he knew about 
heating was to. turn 

‘on the radiator when the room 

was cold, and to” telephone the 

janitor. if nothing happened. 

‘Aware of his ignorance ofthe ml 

fect and impreued by his archi 

ret with ite importance, heady 
fd © program of xelleducation. 

Hie ‘had ‘the names of several 

makers of heating systems, and 

wit the ate orien fs 
an a round of visite 

Xo their salesroome. ‘The fist call 

showed him how little he knew. 

fm building a house, and 
want « heating plant for it.” Bob 

Tald to the salesman. “What do 

You recommend?” 

What have you in mind? 
Wann air, hot water, steam, oF 
xaorvacuum? "We mabe them 

“To tell the truth," Bob said, 
“T don't know. IU all Greck to 
te. But Lwant to learn, and Pd 
ike yo ean gare the tine 
toesplain things 

STH be glad to; let's sit down. 
‘Your problem is to keep the house 
warm’ in cold weather, What 
You do is not to heat the house, 
‘ut to heat the air in it. You 
have a fre bursing ia the cellar 
and. the difference in heating 
fystems isin the way they get the 
Treat of that fire upstairs. A warm 
air system brings the air down to 
the beater for warming, and ets 
it'go upstairs again. Steam or 
hot water aystems take the heat 
upstairs to the ait. One method 
ties water and the other doesn't, 
and an far an warmth is concerned, 
{you'll be comfortable with either.” 


UT why different kinds? 

‘One must be better than 

the other, and if that’s so, why 
doesn't, everybody use 

“Well—price has something 


NHEN that system uses the 
same air over and over again. 
Is that healthful?” 

“Yes, because stale air leaks 
out through the roof and other 
places, and fresh air comes in at 
the windows and doors. ‘There 
are mighty few houses so tightly 
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built, that plenty of air for 
* sentation | wont lake 
other day T saw some 

tests that "showed that 
with a light wind, there 
would be enough leakage 
through the joints of a 
well fitted window to 
change the air in a room 
of ordinary size once an 
hour. There will be plenty 
of ir coming ins, "youl 
worry more about keeping 
Rout, Old-fashioned 
systems took their air 
‘outdoors because 


wept roaring to warm that 

air to a comfortable 
temperature. You save on 
fuel in reheating house 


heat, for each radiator 


Mirth any of thove nystema; the 
the boiler takes care of that.” 


Is there any difference between a 
water system?” 


steam and a hi 


the boiler is only partly fil 
radiators are cold until 
Until then the radiators 
‘and pipes are filled with air, and to make 

tself the steam that forms has 


water, and th 
the water b 


room foi 
to push it out. You kn 
Plated things screwed 


ose aro the valves, where the ni es 


pes; they let out cold air but 
idle ap when bak seen thos 
‘through. When steam gets 
{nto a radiator it condenses be- 
cause the metal absorbs its heat, 
‘and if nothing were done about 
it the radiator would fill with 
water. ‘That can’t happen be- 
cause as fast. as the water forms 
ittruns back to the boiler, some- 
times by its own pipe and some- 
times by the same pipe that 
carries the steam. ‘Did you 
| ever hear a banging in a heating 
pe? That ms enm png cox 
‘way and fighting water going 
the other.” 
“T'll say T have: I lived in an 
‘apartment once where the pipes 
made a terrible racket every 
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just as healthful 


‘of air with steam, hot water, oF v 

‘an independent 
heater. ‘The air around it rises as it is 
ts place is taken by colder 
air from the floor, No matter how ex- 
+ posed a room may be, you'll get heat in it 


‘morning. I couldn't stand it, 
and moved out.” 

“There's no ‘noise with 
cone-pipe steam system when 
the pipes are big enough to 
ive the steam and the water 
room enough to pass. The 
complaint that people make 
‘about steam is that there's 
poheat when the waters 

ling, and that radiators 
are either cold or hot. A 
Yapor-vacuum system “does 
away with that; it’s like a 
Steam outfit, plus some at- 
tachments that keep the air 
‘out of the pipes and radia- 
tors and ereate a vacuum in 
them. The water in the 
boiler turns into steam at a 
much lower temperature be- 
cause of this vacuum, and 
there's a continuous gentle 
heat at, water temperatures 
where there would be no heat 
atall with the ordinary steam 
system. That system is ab 


gentle, too. The whole system 
qth water—bollr, radiators, and at 


the fire is going the whole body of water 
is in circulation; hot water rises to the 
radiators, cools off, and. sinks back to 
the boiler to be heated over again. Tt 
takes quite a while to heat, but on the 
other hand, it has an advantage in that 
the radiators stay warm a long time after 
the fire is shut down. 


“(THERE'S another point for you te 
think about, by the way; the speed 
with which you can get the house warm, 
Hot water is slowest, because of the bij 
body" of water that must be heated. 
Steam is quicker, and vapor-vacuun 
quicker, ret, forthe boiler is only part 
led with water and you don’t have t 
‘eat for it to boil. ‘The quickest is warm 
air, for you get action about as soon as 
start the fir. 
Well, you've taught me a lot of 
things I never knew before, and I'm 
certainly, obliged to you,” said Bob, 
Hsing“ going to thik them over 
‘like to come back in a few days, if 
Tmay. Inthe meantime, will youlook over 
these plans for my house and tell me ho 
‘you'd heat it if it were yours!” 
‘With that understanding he 
‘went on his way. In his visits to 
ater showrooms le relined bis 
fortune in having m 
first call on a company making 
ail yonsdaes off soy plats 
for he had been given an_un- 
biased view of the whole field. 
He found a different situation 
hen he visited manufacturers 
of only one type of heating 
equipment, for each felt that his 
had advantages over all of the 
rest. After listening to their 
arguments, Bob concluded that 
Whatever ine chose, his house 
would be warm. ‘There would 
be no great difference in the fuel 
burned, (Continued 
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prevents the isk irom warping 


OING the Same ~ | 
Old Thing in a 
d-New Way 

Ideas That Put an 
End to Drudgery 


feelew cooler can be adjusted to St into any 


Only Half 


iI 


} 


ship model to build that only a 
Jackknife ie required for making 
everything but the ease. The 
‘materials are a few scraps of 
pine, some sewing thread, putty, 
and paint. 
‘This ty 


S; SIMPLE js this picturesque little 


of model is called a scenic 


nny frat command when I was only nine- 
teen. You r, however, take any of the 
‘ship model blueprints published in the 
past by Porviar Screwce Montuty (see 
ae Page, ae iy half- 

el by applying the principles given 
here. The anie applies to sie, for while 
the instructions are for s picture 15 by 
2234 in. over-all, you may enlarge or re- 
duce the dimensions to your taste. 

‘From the lines given at the right and on 
page 79 of, better still, the full sie lines 
on our new ship model blueprint No. 
108, cut a half bull. This Id include: 
the tickned ofthe whole tem and slern- 
post and extend about 1 in. below the 
water line to allow for the waves. A 
Hose of white pine 36 i. thick by in. 
deep and 1014 in. long will be large 
enough. Draw the profile, including the 
Flare and’ high’ ends’ cut to: these 

thea carve the hull to the body 
ion) lines and carve out the 
waist to give the main deck level. Leave 
the bulwarks, poop, and forecast stansh 


“Fiske your deck furnishings: a deck 
house, one boat on top and another on 
skids aft, hatches, companionways, cap- 
stans, steering gear, and so on. Re- 


ta 
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a Ship Model but ~ 


It's Easy to Construct and a Brilliant 
Ornament When Hung Up ina Scenic Case 


By E. Anwrrack McCANN, Master Mariner 


member that only half of any- 
thing that is on the midship line 
is required. Set handrails around 
the forecastle and poop decks; 
these can be needle eyes with white 
thread run through. Varnish the 
decks: paint the bulwarks white 
‘and the deck fittings teak (brown) 
color with white boats. Outside 
the hull will be a slate gray above 
the water line and red below. 
‘While the paint is drying we 
should get our show case ready. 
This is a shallow box about 234 by 
14 by 21 in. inside measurements 
Any thin woud will do, A thre-ply 
veneer is for 
back becanse itis not likely to warp 
It is easiest to paint the back 
id before assembling the case, 
if you do this all parts must be 
‘or screwed as well as glued t 
luc does not hold wel 


‘To paint the back, give it one or more 
coats of flat white for a ground. Then 
‘with artist's oil colors put in the sky. In 
he orginal model the sky is light blue 
darkening to the top, with a little yellow 
‘ochre along the horizon and.with white 
clouds (see page 121), although for 
decorative purposes a more brilliant color 4 
scheme is ilustrated on page 79, I! you 
like, you ean add a few sea birds and some 
distant land. Carry the sky on. the side- 
pieces as far as the front edges of the case. 
To this background glue aad. nail the 


half hull, with its lower edge about 34 in. 
up ra the lower ough to 
low for the bottom of the fasten 


the deck furnishings in post 
‘The mast, bowsprit, and) 
shown full sie on the bl These 
Should be made round and then shaved 
down a bit on one side, $0 that they. are 
always more than half round. ‘The top- 
fallant, topmasts, and lowermasts may 
tuade in one piece with steps, but it is as 


z 


are 


ho ee 
‘he deck tings and plan view 
‘aeprint Na. 108 (ore page 119). 
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Hall-model of the bargue Umroti «ship once commanded by Captain McCann, who is 
tnow tnown the world over for hi accenein poplarining the hobby of ship model malin 


gasy to make them separate and lu and 
fasten them to the bac! square 
b, slaps, which wil represent tape! end 
‘AL the mizzen a couple of neelle 

points will represent the erosstrees. Nail 
| through the mastheads with pin points 
just below the royal rigging and fasten 
[the jib boom sinnllarly where the stays 


"The spars should be painted a brownish 
orange before being fastened. 

Now for the rigging. This will be black 
thread (about No. 24). The rigging pli 
shows the stay’ and the backstay’s (no! 
also the photograph on page 121). By 
boring into the background, the thread 
ends ean be behind the spars for 
fastening. forestays that come 

Wy way of the dolphin striker are 
hooked under pinheads left projecting 
from the latter, The bowsprit. shrouds 
are hitched to stout needle driven into 
Bethe ship's side to fe along the cathead. 

an iron ship there are no 
stomnate'st the fos Sod ein ool 


‘OU will be greatly helped — | 
infconstructing this pictur | 


fecPorutan Scnecx Most 


Than itis possible togivein the 


magazine. Any of the other 
Historie ‘ship ‘models Hated 
| among. out 


Remy 
Sine ol "hades by 
Wed", "Gakic "Meconn | 
Js the cooommpanylng artic. 


| 
deadeyes. ‘The shrouds and backstays 
come down inside the  bulwarks. I 
fastened mine off by boring down from 
the waterways (at junction of deck with 
hulwarks) to the ‘outside of the bull. 
Where the holes came through T cut a 
little groove, rove the backstays through. 
and tied them of in pairs. Then I 

up the gashes. At 


78. ‘The dotted lines indicate where they 
al he sae he if 
the sails belly out, the upper a trifle 
amore than the lower. ‘The varlarms are 
made part of the sails; that is, the blocks 
are cut with the round yard forming the 
iper edge. ‘The outer and lower eiges 
he sails should be paper thin, but 
Bitl mr body eft in the belly and 
at the midehip ee, 
le plan on the blueprint shows 
jer tha shed moet econ ‘each slightly 
‘Ateest fom the coe toy. That is 
is represented as “on the 
wind.” that is, lying as close to it_as 
Brosibleabout five points. ‘Thus the 
Lupper sails are almost along the wind, 
but those below are fuller. 

Tt is best to start with lower sail 
(course); fit that, noting that the sheet 
lies outside the bulwark and at about the 
deck level. ‘Then fit the lower topsail at 
the height of the top of the lowermast, 
with its sheet, just touching the lower 

to which it is fastened with a 
white thread. “Tie itif you can dill a ole 
in the clew (lower corner); if not, use a 
touch of glue. Continue on up, havin 
each sail’ touch the yard below an 
fastening each to the back with one or 
two wooden pegs as well as glue. 

‘The fore-and-aft sails are made simi 
larly, each to lie below, but touching, its 
stay, and with a sheet from the lower 
ey 

is le with a 
separate gaff and boom to which it is 
fastened at the corners with thread. 


‘The square sails be given < 
bars shown oF dae braces 
bade wil Conia x op 12) 


i 


‘th a small combination 
ng machine 

machines, 
Tittle “Priscilla " illus. 

trated with practically no handwork 
t required for cleaning up some 
terial, assembling the parts, 
nd applying the finish. And you ean do 
‘more accurately and speedily than 
with hand tools alone. Best of all, you 
do not need as much experience and 
skill to make a clean-cut eraftsmantike 
‘What the new motorized machines are 
ding to crete interest in the hobby of 
woodworking and what pleasure they 
ean give the amateur craftsman were 
i “Your Motorised Work- 


F YOUR home workshop is equipped 
I roodwork: 


uuse of machinery in 
probably the favorite 
binets. The same methors, 
fof course, can be used in constructing 
‘ther small pieces of furniture of a some- 
what similar character. 

Roomy as this old Colonial piece is, 
it has the advantage of being easy to 
earry about the house from place to 
place, As is customary, it contains a 
sliding tray, divided into four compart 
ments, for buttons, needles, and small 


“an mahogany is perhaps the 
best material for this project, although 
‘you may substitute cheaper woods and 
stain them to imitate mahogany. 

Step No. 1 —Getting Out the Stock, On 
the planer dress one surface of each 
piece smooth and true and mark it with 


MIS is the 
second of 
}:) series of articles 
‘which Ms 
Klenke will ex- 
plain how toop- 
erate both combination and 
individual woodworking ma~ 
chines. the courtesy 
of various manufacturers, be 


Will illustrate the use of many | 
fnuchines that, have been ap- 
ved by the Popular Selene 
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~~ | Sewing Cabinet 


Made by Machine 


By WILLIAM W. KLENKE 
Author of Art and Education in Woo-Turning 


“The cabinet sketched pencil 
ty the author See page 108 
fae te Tal working deewines 


aan X; this is known as the 
Told the marked surface against the fence 
of the planer and plane one edge at 
Fight angles to the working face. Mark 
this edge with an X; this is called 
working edge. ‘There are only two x 
faces to mark. 

‘Now go to the circular saw and, 
holding the working edge against 
the fence, rip the. stock to. the 
cert ith along 1.x 
tea for ing. Tn like 
manner, obtain the thickness. 
not already correct. Retura to the 
planer and dress all surfaces 
smooth and true. 

Follow this method for 
setting out all stock 
At this point it is ad: 
visable to cut out card- 
hoard patterns of all 
curved parts. 


Step No. 2—Turned Legs, The stock 
should be ut least 44in. longer than needed 
to allow for turning the bottom end with- 
out striking the point of the dead center. 
Draw diagonal lines on both ends of the’ 
stock to locate the centers. Drill small 
holes at these points to receive the center 
pins of the centers. Square lines around « 
the stock, locating the portions that are 
to remain square. Rough the stock with 
a gouge and turn to the design. Sand- 
paper thoroughly while in. the lathe. 
‘Step No. 3—Curoed Feet, On the jig saw 
cout out the curved outline. On the 
ander smooth the edges just sawed, 
Use the disk sander for the flat edges ut 


the top and bottom. If you are not al- 
ready accustomed tot 


‘machines, 


ular saw as follows: Set the 
le over 34 in. above the 
saw table, and sel the ripping gage atthe 
proper distance from the saw blade, s0 a8 
to make the four grooves on the end 
pieces. “If your blade is thick enough, one 
Cut will be sufficient. Now take the side 
pieces and cut the tongues or tenons to 
fit these grooves just made. ‘The cut 
should be made in two operations to i 

sure a perfect fit. Use the cardboard pat- 
tern for laying out the curves at the bot 
tom of the end pieces and cut the curves 


on the power jig saw. 
‘step No. 3—The 
Handle. “The jig saw 
isa real help in the 
construction "of the 
__hundle. Bore two }-in. 
holes in the comers of the cut-out 
portion, insert the saw blade in one 
hole, and saw out the grip part. 
Next cut out the outside curve, 
Return to the drum sander and 
smooth all (Continued on page 108) 
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How to Build a Lockheed Model 


A New Design for a Three-Ounce Replica 
of a Famous Plane—Flies Half a Minute 
By VINCENT JOHNSTONE 


smgothed down carefully and unitermly. 
Gouge the two halves out until 


and 
. Finish by sandpapering. From the 
liend to he rar ofthe wing the sh 
he abot Sted 1 shan 
ly taper from "/» to Sin. at about 
ter of the wing and then to 34 in. 

front. Leave the rim somewhat 
anoutside caliper, thicker at the very front and at the rear 
round-nosedpliers, 50 that a ‘cemented joint can be 


it 


se 


ay 
% 


wire-cutting pliers, made. 
xelgsors, ‘small As the thickness ofthe shel away from 
several the sige ‘only approxi- 


plates can be made to aid in obtaining 
the exact elliptical shape at several sta- work down the balsa wood 
tions along the hody' and then the whole qui 


model airplane illustrat 

remarkable for its lightness and ‘ing 

qualities. Tt can be constructed to 

less than three ounces and will od 

for thirty seconds if hand launched. 
Even to the method of constructing its 


hollow bullet-shaped veneer fuselage; 
the model has a body hollowed from two 
blocks of bala wood. 


‘irplanes hold many records. 

Sie George H.' Wilkins used one in his 

2,200-mile flight over the North Pole in 

April, 1928; Col. Arthur Goebel flew from 

fours aod 08 davies a August, 1005; j 
nurs and 68 minutes in August, aoe sie 

Capt. C. B.D. Collyer using the same Foe 73 suppor stor To 

plane, made another sensational non- 5 7 

stop flight in October, 1928, from New 

York to Tos Angles in 24 hours and 31 

i Frank Monroe Hawks 
flew alone from New York to Los Angeles 
last June in 19 hours and 1034 minutes 
in Lockheed Air Express, and almost im- 
mediately made the return trip in 17 
hours, 384¢ minutes, 

‘The wing span of the model is 31 in. 
and the over-all length 21 in. The wing 
is tapered and its curve is aapeciel Locke 

design based upon the efficient 

Clark-¥ curve. ‘There is no sweepback 

and no dihedral except that caused by 

the tapering thicknessof the, wing, se 
motor consists of four, 

Si strane of Ie fin, fla rubber, 

depending upon the lightness of the com- 
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Laws That Cannot Live 


LSEWHERE jn this issue, Orland Kay Armstrong re- 
Views the extraordinary situation that has arisen in 
Arkansas from the passage of a law prohibiting the 
teaching of the theory of evolution in state-supported 

schools. A number of teachers bitterly opposed to the measure, 

hhave devised ingenious schemes to evacle it in their classrooms 
thisfall, if they ean do so without getting into trouble. 

A public school, however, isa poor place to keep a secret, and 
it requires no great gift of prophecy to predict that, before 
Jong. at least one of the rebellions instructors will be arrested 
for teaching the forbidden theory. ‘Then the country once more 
will witness the strange spectacle of an educator on trial for 
teaching a doctrine which was wivanced by Charles Darrin 
sixty-nine years ago and since sn accepted by leaders 
of thought as the cornerstone of almost the entire structure 
of hiology and allied seiences. 

‘Those responsible for laws like the new Arkansas statute 
hold that the theory of evolution isa direct conteadiction of the 
Biblical story of creation and, therefore, strikes at the founda- 
tions of religion. Evolutionists reply that the theory offers no 
a to religion or to belief ina Creator. ‘They admit they 
‘cannot literally accept the Genesis story of the creation of the 
world in six days of twenty-four hours, and of the separate 
creation of man and the animals. But they have declared time 
‘and again that, by interpreting it liberaily. they ean believe 
fully in a Creator who, in six geological eras, made a world 
where the proces of eoltion continue infill, 

No law devised to stifle knowledge ever 

rane Arkansas son wil discover that their antievlution 

law is no exception. 


Will Robots Hold the Stick? 


A FAMOUS aviation authority recently: dectared there are 
‘only one hundred and fifty competent air pilots in America. 

“Flying sense” is a rare possession. Man's system has been 
associated with the ground for millions of years, with the air 
for only twenty-five. A pilot of wide experience tells of glancing 
at his instrument board while fying through a cloud bank. He 
discovered he was going into a tail spin. His senses had given 
no, warning. 

‘The first thing impressed upon students of “blind flying” 
—fiying by instruments alone—is that the instrument board, 
not their bodily sensations, is the reliable guide to their flying 
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position. Tt seems likely that the work of human pilots may 
some day be limited to taking planes into the air, avoiding col- 
Tisions with other machines while in fight, and landing at the 
terminal airport. The big planes of the future probably will 
speed through the sky with mechanical robots, governed by 
instruments, holding the stick. 


Keep wo the Right 


THY do so many persons living in crowded cities walk on 
Wi en reece aie a eh eee ac mie nie 
they do it, does not a bit of common sense make them realize 
that they are “bucking” traffic? 

Ha the United Stale the rl of the sued fa “wa or dive 
to the right.” Yet thousands of ians in our large cities 
persist in walking to the left for no logical reason. 

Teft-side walking slows up both pedestrian and vehicular 
traffic, to say nothing of causing personal bumps, shoulderings, 
and collisions. Very often you see crowds, held on both sides of 
‘& street crossing by traffic, suddenly rush across when the 
signal changes and meet in confused collision in the center. 
H every one would Keep to the right, the crosing could be 
effected much more easily and safely. 

Control of congested traffic has become a scientific problem 
for engineers. But their best systems are doomed to failure 
unless drivers and pedestrians use ordinary common sense. 

Keep to the right. 


Insulting a Good Watch 


ME*3Y tia brondeat stations announce the time, every 
10 often, "*as given by the”—and then follows the name 
of a watch or clock, depending on who is paying the bill. 

Tt might be avery valuable service, but unfortunately 
‘officials of some of the stations do not seem to recognize 
difference letween the time-keeping qualities of « fine watch 
and a dollar alarm ‘And the inaccuracy of the signal 
they 10 carefully announce by means of chimes or gong indicate 
that they don’t even bother to get a good alarm clock. 

‘ust the other night one of the largest stations, announcing 
the time, erred exactly one minute and twenty-two seconds. 
Imagine setting your watch accordingly and then uttempting 
to make a close train connection! 

Why insult the name of a good watch? There is no excuse 
for an error of more than two seconds—Government time sig- 
nals rarely err more than a fifth of a second! 


They are Saying— 


“AT ERESENT the airship shouldbe confined to long-distance 

transoceanic fights, while the airplane should be restricted 
to short distances over land.”—Commander C. E, Rosendahl, 
U.S. N.. in charge of the Lakehurst Air Station. 

‘To ie, Mr. Edison is worth up whatever greater 
‘wealth or rewards T might have attained if the years had been 
spent differently.” —William H. Meadowcroft, ‘Thomas A. 
Edison's right-hand man for forty-eight years 

The Mack imag of the Mid Apes sec pale and com. 
monplace in comparison wi that modern chemistry is 
thortly to achieves” —T. W. dones, author of Hermer, or The 
Puture of Chemistry. 

“The common run of American doctors is not as well trained 
in obstetrics as are the midwives of Sweden.”—Dr. Howard 
W, Haggard, of Yale University. 
seagits,tneiet popalation of New York, City, bare up 

ly energy twenty percent more rapi ‘the ave 
resident because of the effect of city nies upon the nervous 
system."—Dr. Wallace B. House, professor of neurology and 
paychiatry at the New York Homeopathic College. 

“There is something fascinating about flying over the jungles 
with pastors and medical missionaries carrying not only sy 
plies and medicines, but enlightenment and religion to t 
Savages.’ —Capt. Hermann ‘Koel, German trans-Atlantic 
Ayer going to Africa asa real “sky pilot.” on es 

“Transit delays and crowded subway cars sap the ene 
firle before they reach work”—~Neal Dow Becker, prevent 
of the Intertype Corporation. 

“Many persons who suffer from insomnia do so because they 
are too particular about becoming perfectly comfortable.”— 
Dr. Edmund Jacobson, of the physiology department, Univer 
sity of Chicago. 
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into HOURS 
and MINUTES 


OUDAILLE hydraulic double- 

acting shock absorbers assure you 
of supreme riding comfort as long as 
you drive your car. 


‘The “break down” test machine com- 
pares the life of shock absorbers by 
packing years of terrific driving pun- 
ishment into hours and minutes. The 
unusually long life of Houdaille hy- 
drautic double-acting shock absorbers 
‘on the “break down” machine is con- 
firmed by their accomplishments over 
the years on millions of automobiles. 


Some of their mechanical features 
which havemadethem the world's stand- 
ard of comparison are... 


1, ‘The double or balanced piston which re- 
duces wear to a minimum by balancing 
the working pressure on both sides of the 
shaft, thus eliminating one-sided thrust. 


2, The large capacity reservoir which holds 
a reserve supply of fluid and makes it ua- 
necessary to pack the instrument against 


HOUDE ENGINEERING CORPORATION, 
BUFFALO, N. ¥. 
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punishment 


Tie long life and performance of Hodailles it wat a gees, In the great antoabl 


paws tari bre 


Mates bile antares camer aatbritns 


ing valve which allow for the escape 
of aie and gases and make the inscru- 
ment truly bydraulic. 

4. The easy adjustment for accurately 

their resistance to your indi- 


result of 27 years 
of pioneering. Not 
in the experimental 
stage—Houdaille 
hydraulic double- 
acting shock ab- 
sorbers assure you 


HOUDAILLE 


Mydraulie 
Double-Acting 


“doom machesesUtrally jam yeart of 


atta heart and 
dy sheck absrber performance, 


of the smoothest ride over the 
roughest roads co anywhere. 


Your Car Dealer can supply 
Houdailles at the new lower 
prices... $40, $50, $75 and $100, 
plus installation. Slightly highee 
west of the Rockies and ia 


SHOCK ABSORBERS 
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How to Tame a Rough-Riding Car 


A“High Brow” Learns 
from Gus the Trick 


of Smoothing Bumps 
with Shock Absorbers 


By 
MARTIN BUNN 


HE young man behind the wheel 

repeatedly jabbed his toe down 

con the selfstarter button wnt 

in the end, the battery bee 

exhausted that it refused t 

the motor at all, And with each succeed. 

ng failure he became tore flushed and 
ibarrassed. 


‘You can have no idea how much I 
ret this unfortunate situation, Miss 
Wilder,” he apologized, “Apparently 

some portion of the mec! thas be- 
‘ome disarranged and in consequence the 
to perform the function of 


vo 1 it's busted?” suggested the 
pretty girl who occupied the other half of 
the sporty roadster’s seat. “Then hadn't 
you better phone for some one to come 
land fix it? There's a house dowa the road. 
that has a telephone, I'l bet.” 

“Your suggestion is most a 
I shall proceed to act on it at 
agreed, as he hastily climbed 


Lucille Wilder gazed after 
puzaled expression i 
the exclaimed to here 


‘cent words in my life!” 
ee, Clark answered the phone at the 
Motel Gar 


symour Jason, did you 
ell be right out with the 


Joe Clark popped out of the little office 
the Model Garage with a broad grin on 
. “Hey Gus!” he called to his 
partner, Gus Wilson, the veteran auto 
mechanic. “This ought to be good! Do 
know H. Seymour Jason, the town 
high brow? I don't know how come, but 
he seems to be busted down out near 
Pankriie th fewpsrin eens, Deby 
cnow he had a car and he always, 
about having no use for women.” 

“The louder they brag, the harder they 
fall,” grunted Gus, as he cranked the 
engine of the service ear. 


HEN they reached the disabled car, 

Gus made a careful examination. 
‘Then he got Joe around to the back of the 
car and silently pointed to the gas gage. 
The tonk was empty. “Sip a gallon or 
two int thank we Then ebay in 
front.” he whispered. “With that funny 
dictionary lingo. he shoots, 
Sclore i Larea kard econgh ave making 


“This is very complicated.” Gus frowned. “The induction of the reqanite amount of combust 
‘le into the carburetor is impede! by « deficiency in the supply of the necessary liquid.” 


a hit with 
‘out a bonehead.” 

Gus opened the hood again and began 
fussing with the vacuum tank. "This is 
very complicated.” he observed w 
induction of the requisite 
‘amount of combustible into th 
buretor is impeded by a deficiency 
supply of the necessary’ liquid 
through this orifice which 


leads to 


face took on an even more bril 
4. You mean——" 
“Yes, that's it.” Gi 


that you, mention it, 
Wilton sald Jason, “T have noticed that 


sk Gus—He Knows 


IERE'S no sensein letting 
pe wal al over yous 
tt wort ny 
where te be to > ately best 
hen you're be- 
TSS Git wheal of ux outeeno= 
bile. Lots of drivers go round 
with chipe om their fadiators 

instead of on their shoulders | 
[iting fo te ster fle 
to.cromd ‘em or cut in on 
‘em. "Maybe you have got the 
of way_maybe the other 

ing more 
His halforthetoad—ut wha 


the ear goes thro 
amount of vertical anotion when we past 
over protuberances in the road.” 

ss removed the pipe leading from the 
snk to the intake manifold 


from the gas Joe had put into the main 
‘The battery had recovered suf 
y to start the motor, 
The next day Jason appeared at the 
Model Garage. 

T wish to thank you, Mi 


order to pro 
of me. So far, If 
successful. ‘The ear rides so uncom- 
fortaby that I have been unable to carry 
ry much conversation, 

winked at Joe, “That 
‘observed thegray-haired mechani 


* alyly 
3b 


ably is a blessing in dinguise, As for the 
‘shock absorbers on that car, I can fix “em 
all right. 


favor if you will ex- 
plain just how a shock absorber accom- 
Dilishes the desired result. 1 confess I'm 
hat confused on the subject.” 

“Nothing remarkable about that,” 
grunted Gus. “Lots of motorists are 

the same boat, Most of “em, in fact, oF 
they wouldn't buy so many phoney shock 
absorbers that anybody with the slightest 
Knowledge of mechanies could see are no 


"Most everybody knows what a spring 
is. Ifyou ever went off the end of a spring- 
board’ when you were in rwimming, yas 
know how you jumped on the end of the 
board and your weight pushed it down. 
‘hen the bond suapped back and them 
you into the ar. 

“Car springs 


(Continued on page 143) 
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CHARLES EDISON 


President THOMAS A. EDISON, Inc. Says: 


“Before releasing them to our dealers we test the 
performance of Edison receiving sets with RCA 
Radiotrons. We do this because they do full jus- 

tice to a product of which we are proud. So that 
purchasers may receive maximum satisfaction 
from our instruments we recommend to our 
dealers RCA Radiotrons for initial equipment 
and for replacement.” 

| 


OWL Bn | 


‘The leading makers of radio sets sold on a quality basi 
and recommend RCA Radiotrons for tests, initial equipme: 
for replacement. If you wish to get the finest performance of 
which your receiving set is capable, replace all of your vacuum 
Tubes once a year at least. Old tubes left in with atew ones im- 
pair the efficiency of the others. 


RCA RADIOTRON 


RADIOTRON DIVISION 


—_—~ 
© This seat on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Reproducing a Rare Old Clock 


How to Construct a Duplicate 
of a Genuine Eli Terry Pillar- 


NYONE who is interested in 
Antique furniture will recognize this shelf 


lock, The design was made and. per 
fected by Eli Terry, one of the most noted 
‘of the early clock makers in Connecticut 

‘Terry's “pillar-and-seroll” shelf clock 
was first: made in 1814. Seth ‘Thomas, 
nother clock maker, paid ‘Terry one 
thousand dellars for the right to use this 
design. The first year the shelf clocks 
were put on the market these two men 
nade’ more than six thousand of them. 
‘The selling price was fifteen dollars each. 
‘Genuine Perry shelf clo 


number of reproductions on sale in the 
stores, but the copies are as a rule about 
fone half the size of this one. Even 
the effect “ix pleasing, and anyone 
terested in this design ean make the ease 
Iiall size if he wishes. 

"The clock movement should be an 
cighteday wind. ‘The dial, of thin wood oF 
Inetal, measures 1134 in. square. One can 
the made by: pasting a piece of the finest 
white drawing paper on a sheet. of zine 
toa doing the necemary draing in Tan 
ink with compasses an cael 
comer a small floral decoration in colors 
should be added, This trouble, however, 
may be avoided, for dials, pictures, brass 
ornaments, mahogany veneer, and pillars 
‘ean be purchased at reasonable cost. 

"The picture in the space below the dial 
‘was always painted directly on the glass. 
colored picture of Mt. Vernon. George 
Washington's home, is well adapted for 
this style of clock. 

"The making af the case is easy and the 
materials (see the list on page 124) should 
hot be difficult to obtain. Your lumber 
dealer ean obtain the veneer for you. if he 
‘does not have it in stock. Ask for three- 
ply Sein. stock. 2 

‘in making any clock, particularly one 


of this type, it is ad- 
visable to purchas> the 
movement before begin- 
to construct the ease. On the draw 
ing and in the bill of material the width 
of the sidepieves is given as 4 in. This 
was the width of the sidepieces on the 
final clock, but it does not provide a 
sufficient depth for (t-daymove- 
ments. Obviously, the easiest way to 
obtain sufficient 

dimension to 3 in., but that will not 
satisfy the craftsman who wishes to make 


and-Scroll Shelf Case and Fit 
a Ready-Made Movement into It 


By FREDERICK J. BRYANT 


& perfectly proportioned reproshiction. 
Another way to gain more space is to 
ceut through the back to make an openi 
inte which the movement ean project. 
‘Additional clearance ean be obtained by 
‘adding « wooden rim of the necessary 
thickness around the opening at the rer. 
tert ‘are in position, this open- 
an be covered with & sheet of ine 
two pieces 44 hy 4 by 21 in, for 
the side of the case. If you use. 34 
vencer you will have to glue addit 
stock on the inside surface to make up the 
¥in. thickness. Some work can be saved 
¥ purchasing # small amo i 
‘veneer for the ease sides and 
that the front edges of these pieces are cut 
away for the door and a similar groove o 
rabbet is made (Confinued on page 124) 


7 


at 


i] 
oy 
one 
ae 
8: ce 
wr EE HET Ga) 
| “reer areal 


Mewwared drawings of « genuine ES Terry 


shetf clock made sbout 1814. The wood 


pilarend era 
MSS Shaheen caret fr few hidden Ulocks. An itemise Sit of materials appears on page 124 


} 
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THE FINISH IN THE WOOD 


THE problem of protecting colors 
and patterns in linoleum was solved 
by the simple expedient of putting the 
pattern IN the linoleum instead of on 
top. And the problem of finishing 
wood was solved long ago in the same 
manner . . . putting the finish én the 
wood instead of on top. 

Johnson's Wood Dye has been for 
forty years the standard medium for 
wood finishing. You CAN’T WEAR 
IT OUT! 

‘An opaque finish is temporary at 
best, subject to chipping or peeling, 
dents and scars magnified by discol- 
oration. And it obscures the very 
thing most sought in good cabinet 
work . . . the beauty of natural wood. 


JOHNSON’S 
WOOD DYE 


Johnson’s Wood Dye, on the other 
hand, penetrates so deeply that it be- 
comes a part of the wood itself, pre- 
serving the natural charm of grain and 
texture against the deterioration that 
comes with time and wear. Its clear 
color goes on without streak or lap 
and there is no battle against time to 
avoid premature drying. Scratches 
and mars have no effect on its 
uniformity. Truly, it puts the 
finish IN the wood! 

Send coupon for our manual 
or professional wood finis! 
methods. 


S. C. JOHNSON & SON 
“The Intriar Fishin Authorities” 
Racine, Wisconsin 


S. C. JOHNSON & SON, Dept. (PSM 9) Racine, Wisconsin 


Gentlemen: Please send me without charge or obligation your 
‘manual on professional wood finishing me a 


Name. 
Street. 
Gy. 


When You’re Stuck in a Mudhole 


Here’s an Emergency 
Device That Will Get 
Your Car Out—Other 
Ingenious and Useful 
Ideas for Motorists 


E ters a mudhole on a de- 


tour, sothat the idea show 
ure I for extricating a 
is one which any auto owner may 
xl useful. As indicated in the 
Sampo etl bore be 
‘lamps to hold special boards 
neath the runaing boards. "These 
ial hoards should be of good 
hardwood and should be covered 
‘on both sides with wire lath. Io 
‘wheel becomes stuck in the mudhole 
Joosen the clamps holding the bourd on 
the side that is stuck and shove the board 


‘Yet oASIET 19 1N UO THE 
MRE weriina stress 

THe Sorren MATERIAL ANO NoLbs 
EDGES oF TEAR TIANTLY TOOETMER 


Fig. 2. Mow to mend tom fabric gasket ten 
‘orariy by placing wire netting over the tent. 


hole. If both wheels are stuck use the 
boards on both sides. ‘The wire lat 
necessary on the top of the board to give 
the tires traction, and is needed on the 
bottom to keep the board from sliding 
through the mud. 


Novel Gasket Repair 

N EMERGENCY repair for « torn 

fabric gasket, in the event that a 
jew one cannot be obtained, can 
be made by placing a piece of 


“secring wheel a consi 
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Ball an Aid to Steering 


TUE nly way of amuring ease in 
leering with modera balloon tres 
to have the gear ratio between the steer- 
ing wheel and the front wheels extremely 
Jow. This means that you must turn t 
ble distance 
‘maneuvering thecar. In ordinary driving 
this extreme steering motion causes no 
inconvenience, but if you have to 
maneuver the car back and forth several 
times to get into and out of your 

you will find that an aluminum 
fitted as shown in Figure 8, will prove a 
big help. You can grasp the ball and 
spin the steering wheel the necessary 
amount without releasing your hold. 


AX CHARLES PRICE, of 


‘over the tear, as 
rea. With cares 
asket replaced in this manner 
All bold for some time with it~ 
tle sign of leakage. 

The. wire netting serves to 
prevent the pressure from blow- 
Tig the ends of the gasket out 
and causing a bad leak. Of 
Course, this method will not 
fot at isn ed ot reper 

et that is in need of repair, 
fit it will do the job with any 
of the Tabrie gaskets wuch, for 


aire 


instance, as the one used on the Tit, Aleminums bat attached 
oil pan. pinning wheel to torn the car 
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A Simple Homemade Jack 


HE: design for a homemade jack you 

can build easily from a few pieces of 
two-by-fours is shown in Figure 4. It is 
‘excellent if you have occasion to jack 
up your car quite frequently. A. pair of 
thee jacks, will permit you to jack up 
both rear wheels or both front wheels at 
the same time for brake adjustment, and 

‘ou properly proportion the jacks to 
our car you will nd that they eam be 
‘worked very easily. 

Dt course a jack of this type is not 
suitable for general service because the 
throw is short. It is useful only where 
‘you wish to push it under the axle when 
the tire is inflated and lift the wheel w 
small distance from the 


ground. "The longer the diss ° 
{ince from the framework to 
aes Z 


Wie 4. A simple way to 
fake Trace 
Sect trem two-by foot 


he lever lock the easier will it be to jack 
i» the ear, and of course the shorter will 
be the distance that the ear will be lifted. 
‘The uprights can be nailed or bolted to 
the bottom piece. If the latter, use a half- 
inch diameter bolt as a pin for the lever, 


Penny Makes a Shim 


EN you that the all 
cap on the. steering. ap- 
paratus fails to hold the bail ou 
{ie'end of the tierod tightly 
enough to prevent play. the 
trouble can be eliminated by 
taking ff the cap Dag 
penny over the ball and clatsp 
tg the cap in place again, an 
Fare 30 he precrewl 
force the penny into. 's. ot 
shape so that it will act as 
liner forthe all cap Ue & 
ece of het or brass 
lem thickness is Sedred. 
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A PRODUCTION TOOL ENGINEERED 


5 
‘ 
N 
. y 
aN 


Masa by Arthur Cony. Wl ck engraing by Howard McCormick 


‘WHEN the Norton wheel is taken engineered and built to perform a 
from the kiln it is not simply a grinding _ specific high precision work in the 
wheel with the sole function of wearing fashioning of iron, steel, steel alloys, 
down metal, but a production tool glass, marble and other materials. 


NORTON COMPANY, WORCESTER, MASS. 


Grinding Wheels Refractories-Floor 
Grinding“ Machines and Stair Tiles 
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How to Light 


Your Garden 


At Small Cost You Can Make 
a Softly Glowing Pedestal 
Lantern in Japanese Style 


By HI SIBLEY 


seated in which Oriental bulbs to be changed, can be made of solid 
shades predominate. ‘wood if the lantern is placed with its back 
Sy hen Keen ori Redwood or cedar is sat- to the wall or a thick hedge. Set a por- 
Tene weccviuis inumell “overs ieee aes ar gad 
Dear Japanese warden. WI in the natu 0 frames, opalescent oF grounk 

‘wood or painted. Begin lass is preferred to clear or colored glass. 


JHE pedestal lantern is a feature of thick by Beveled strips hold the glass in place. 
garden in old Japan. ‘The 12 in, square, and to the bottom of this The roof framework is made up of three 


iter has seen as many asseven in nail another piece 34 in. thick and about pacts-one main member and two. trie 
fa space not larger than 10 by 15 7 in square. ‘The grain of these two angular pieces which are nailed to it at 
{. Most of these lanterns are of stone ld be at right angles to each right angles. Clear, clean packing-box 
nd as old as history, but in the newer other to prevent splitti hoards are suitable for roof sheathing, 
homes one finds uncommonly quaint de- ‘Three frames are built of four % in. since these are available in tongue-ans 
signs in wood. The stone lantern is a thick pieces each. Note that only the side groove material. No other rvof is neces: 
cortly accessory for the average Ameri- frames are shown in detail. ‘The fron 
ard mde 134 in. narrower by’ reducing. 
structed  easil Width of the upright pieces to Tin 


sntal pieces 4 in. thick cover 
f the roof boards, and the whole 
is surmounted hy a piece turned on a 
athe. The baseboard, of course, should 


End 


plain strips of molding stock 
tered where they meet erge 


nl 


ner 


6 


aie 


96 


A simpliied garden lamp of wood 
sty andy rman am construct ean. 


the nailed to the post before the 
roof is pli 

Tt is not absolutely necessary 
to set. the column in concrete 
Ibut desirable to-do, s0 if You 
have any Portland cement handy. 
Wires should be run through an 
iron ground conduit for neatness; 
overlead wires would ruin the 
effect. 

Whether to paint or not is a 
matter of personal taste. It_de- 
Pav Tarely om the, setting 

hit painted! or not, the lamp 
will, probably ‘add’ ‘more to your 
garden than any other single 
feature. 


10 that coppers cau easily be heated. 


Your eyes 
. won't tell you 


half 


WHEN you look at a Clayton & Lambert fire- 
pot you'll notice its sturdy construction. 
Right away, you'll say to yourself, “Here’ 
a tool that'll stand rough usage.” But doing 

that isn't even half of a Clayton & Lambert's job. 
The rest is better performance. That's made possi- 
ble by patented improvements—exclusive C & L 
features of design. It’s those improvements which 
make Clayton & Lambert's chock-full of satisfaction. 


° 


For instance, the unique method of mixing air and 
as vapor and the patented C & L baffling cup. They 
produce a working-hot flame in ninety seconds after 
iming! And you do that every time, regardless of 
high winds, cold weather, or draughts. For a Clay- 
ton & Lambert's special construction eliminates 
“popping” and back-firing. And fire-pot No. 70 has 
8 special gas orifice, No matter how tight or care 
lessly you close the valve, the fire-pot can't be ruined. 
Another example of C & L improvement is the 
patented “spider” welded to the tank. That with 
the drop-forged uprights keeps the top-structure 


ie theta ad 
ote aly re 
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properly aligned and all working parts in perfect 
true. Even a pretty hard bump won't faze a 
Clayton & Lambert. And both Nos. 60 and 70 
are noiseless, odorless, and smokeless, They can be 
used indoors without annoying a soul. 

Clayton & Lambert No, 22 is a high-powered, coil 
type fire-pot. It’s one of the most up to date and 
popular Clayton & Lambert models, 
provement is a door in the coil cup. 
change the coil by loosening a nut and withdraw- 
the coil through the door. 

‘These are just a few Clayton & Lambert improve- 
ments. And you'll appreciate them the more you 
use a Clayton & Lambert. You'll get to depend 
on your Clayton & Lambert so much that you won't 
want to work without it. Be sure you get a Clayton 
& Lambert by looking for the red band around the 
base of the tank, And look 
for the C & L trade-mark 
too. Then you're sure of the 
satisfaction that has made 
Clayton & Lambert the 
world’s largest selling fire- 
pot line. At plumbing, ti 
ners’ and mill supply stores. 


CLAYTON 
& LAMBERT 


MANuFACTURING Co., Detroit, Mich. 
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Hammering Bowls 


How to Shape Them by the “Raising” 
Method from Disks of Sheet Metal 


EDWARD THATCHER 


SET, __eeges) will come down flat against 
surface of the metal on the stake. ‘This is 
very important. If the face of the ham- 
tmer does not hit the metal squarely, the 
edges of the head are apt to ent deep 
ashes in the disk. 

Now start hammering all around. the 
edge of the circle seribed as base line 
ide this cirele at all 

hammer strikes the 


‘OST fascinating i ll portion of it down 
of all "opera to the stake under it, consequently you 
tions in deco ust hold the metal alirays slightly aay 
rative from the stake 


work is that called always resting 
‘Those of you who ’ of that part where you 
tried it will agree ith he hammer—that i un, 
ce the diameter of 


the Rork at this po 
Metal rested 
hammered vil 
Fix this Armly"in your lad. Ta 
A siiog'a bow! of tle kind you. ore 
‘diving the tal we 
and “ ae: 
ing i” Holding 
fiche of mar 2 pe eae oe 
thasle by a professional hammer rectly 
sho hat" spent four Jeary aun 
MS airesolih's shen 


ttle masterpiece was, pethaps mered all 
igh, yet it had been beaten around the circle of, 
‘a single dink of metal of the size the base, hammer 


mess of a penny around aid around 
‘Naturally, you will have to begin 1 bowl, chan 
with simple work, but if You are accus eke 
ed to using tools and especially if you 
some of the projects outlined 
articles in this series, You wil hammer marks 
overlap ay you 
Continued on 
Knowledge of this always surpri pore 10) 
alluring branch of the craft. — 
Start with a howl shaped as indicated 
in Fig. 7 and not larger than 3 in. in 
diameter. Mak 
Sheet copper 
age should be used: 
tough. Brass is more springy and harder 
to hammer, but, of course, brass, silver 


Place a stake sha 


like that 

tractive bowls of 

re difficult. 

proper size disk, add to. 
fer of the base and ti 


Cut out a and hold the disk of copper 
pickle it, and scrub it clean and bright ing on the stake in the position 
with powdered pumice stone and water. shown in Figs. 1 and 7. The 
Make a slight mark with the center punch edge of the base circle should 
the exact center and scribe acirele 2in. rest just over the edge of the 
diameter in the center on one side. stake, which you will notice has 
You have to scribe a new 2in. circle for a slightly rounded top. 
the base each time the bowl is annealed. ‘Try to hold the raising ham- 
Tf you wish to make a very accurate mer in such a way that the face 
job, cut out cardboard templates as in- of it (which is flat with rounded 
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How to Use Your Hack Saws 


Told by the Foremost Makers of Metal-Cutting Saws 


3 ths gy meal Dito mtn its ade 
[ispeiesatecningoerect unstng corey. 
Sone tuda of Dain St rom Denon sown a 
fen The et eng se ayer 
ual that ely Diao’ year enprice a 
Sindee an va erst pot a ol 


HipsThol gen cadorale ume 1, 


longer. Blades wi 


for cutting 10 


Files for the Metal Worker 


cutting speed. and 


cutting edges. 


Saw Blades 


Mandiest of All Small Sa 
he Bac Sa. ithe ethan i ary 


i 


SE Disaton blades, which cut easier and stay 
18 teeth to inch (regular), are 

est for general se: those with 26 teeth (ened 
20-gauge sheet metal 

‘copper, ati. thove with 33 tee 

{inner tubing and ahoet metal. 

Strain blade tightly in frame, Cut slowly—not more than 
inate for best results 

ft slightly om return stroke. 


ork 
Tending, losencas of Mace, and sawing thin metal with 
teeth too coarse for the job, all result ia broken blades. 
Diaaton Hack Saw Blades are made of Disston Steel. The 
tecthare milla at special angle, to give 

crabslite 
Seamer" tooth, to carry chips out of the ext and save the 


general use. Dissto 
ferred where eutting ia done 
tunatable material sch 


Disston makes not only metal-cutting circular saws 
from 34 inch to 90 inches in diameter, and machine 
hack saw blades of Disston High-Speed Steel, butalso 
hhack saw blades for your use, in your hand frame, 
Ask for “Disston’”! Hand Saws, of course; but also 
Disston Hack Saw Blades for your home workshop. 


A Disston Hack Saw Frame 
for Use in Close Quarters 


iyartettndgtstade 
‘Takea 8 Ulsden, Fram 50 coms 


arp 


are best 
Thing, brass oe 
(fine), are best for extting 


Pat pressure on 
‘Make each 


not bend blade. termed 


aight: 


se eel Tame MealCating Sows fra bone 


Every thind tooth is a 


Disston regular All-Hard (Chrome) Blaies are suitable fo 
Flezibie (Duratiex) 1 


es ate pre- 
awkward positions, of in 


flexible conduit, oF where Uheee 
iedanger of breaking All-Hard blades. 


inom Albtland or Peis 
fe Wack ee 


hardward merchants everywhere sell Disston Hack 
id Diastom Hack Saw Frames, 


DISSTON ; 


Makers of "THE SAW MOST CARPENTERS USE” 


"The Saw =a 
‘The toe anit aw ft the home wr 


cer pe, 
opel “DAS ehtweights cost 


Henry Disston & Sons, Inc., PI F 
(Un Conmda, areas Hoary Dinan & Bon, Li, Toso) 
Please send me “The Disston Saw, Tool and File Rook.” 


Name sod Address 
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“Which Weld Shall I Use?” 


Old Bill Explains the Differences Between Three 
Principal Methods of Knitting Metal Together 


ETURNING 
from lunch a 
quarter of an 
hour before 


whistle time, Old Bill 
‘went through the of 
into the ‘tp to see 
how the welding of a 
Tage encting was peo 
"Two of his 

Welders’ were working 
straight through the 
noon hour to finish the 
job without a stop. He 
Tound several of the 
shop’ crew gathered 
near by watehing and 
was glad to see that 
they were far enough 
away from the intense 
Tent . 

‘Apparently. an argument was in prog- 
ress. Two of the older apprentices were 
falmost on the point of blows. He heard 
tne of, them say. “Wait until the, boss 
‘comes in, and TH prove it by him’ 

‘When, Old ill Joined the group, this 
boy exclaimed to his coworker. 
we'll we who's right!” He tured to Old 
Bill and spluttered heatedly, “Jack says 
‘that this easting should have been welded 
with the new electric welder that we have, 
‘and [told him that this was the best way. 

Jack was taken aback and plainly em- 
barrassed because of this implied eritieism 
om hi part ofthe bows judgment, but he 
said, “Tt seemed to me that if we tised the 
electric welder it would not have been 
necessary to heat the casting. the fuel 
would have been, ‘and the job fin- 
ished in less time.” He paused for breath. 
Uremember when I worked for Kelly's 
Garage that several times t i 
conde eter eas tk the cloate 
welder without removing them from the 
car. 


(ACK, having stated his ease, glared at 
his buddy belligurently. 

“But T told him that this job was far 
too heavy for that scheme,” was the in- 
stant retort. 

‘Well. you seem to have done, some 
thinking: about welding, anyway.” Old 
Bill diplomatically commented ‘as he 
looked about the group. It was apparent 
that older men also had been taking part 


By JAMES ELLIS 


in the discusion and were just as inter- 
tcted as the bor in the outcome of the 
spate, "T don't doubt that racked 
aloe chats con, be repaired 9th the 
Clectrc welder to better advantage than 
any erway.” 8d Bl contin a he 
‘convenient bench, 
fepaasl hecny cating ouastoer mats 
"Feonsider thas casting that is bein 
ween Itty ache ame 
mst ‘enough to carry acon- 
erable loed. All tod there are about 
Sixteen inches of welded joint at the place 
shore it broke, which takes quite a tae 
{o put in, There are several pounds of 
neta to be added 
“Now, in the came just mentioned of the 
citer jacket all that ta revered a 
Title bit of metal on the surface to hold 
best ogee 
appl ; 
‘ould aot cause any appreciable warming 
Si the whole cating the expan 
Problem dows not exit.” No perticalar 
rears on the weld. so t.can safely be of 
Soother metal, “All of you realize that 
‘Meelis deponited from a metal lectrode 
“TESoppie you were owe 8 carton 
fe on the casting” Jack asked. 
“fn that case we wuld be doing just 
‘owt what ware dong wit the stg 
fee torch. “The carbon electrode only 
spells Mast to tect 9 etal Slr oll 
the same" O14 Bil ecelaned. “* 
the same, 
He passed on to observe the work more 


closely for a moment 
and returned to the 
group to find that there 

imated 


discussion of the sub- 
of welding. He 
listened until 
‘again appealed to for 
1 decision on another 
welding question. 
“Now that we have 


he said, “we 

we ‘to study the dif 
ferent jobs and decide 
which is really the bet 
ter way of welding 
part. 

“The oldest form of 
welding is the kind that 
the blackamith does at his forget will 

some work, or at least 


HE blacksmith takes advantage of 
the fact that steel and wrought iron 
do niot melt suddenly, but pass through a 
plastic stage in which, they are neither 
solid nor liquid, having some of the 
properties of both, A. commonplace 
example is wax. You have sometimes 
softened a piece of wax so that you could 
pe it into any form. You found you 
could heat it at a point where it wasn’t 
actually melted yet was more plastic than 
when cold. Wrought iron is somewhat the 
same. Now, east iron and brass and, in 
fact, ‘most cast metals, are more like 
solder, which, as you know, melts with 
Yery small temperature rise—there isn’t 
so much of an in-between period. 

"When our blacksmith wants to weld a 
shaft together, he prepares, or scarfs, the 
ends to a certain shape that he has found 
will be about right. ‘Then he heats both 
pieces to the point where they are neither 
folid nor melted, ‘but are plastic and 
sticky. It may be that on the surface 
there isa film of molten metal, but that is 
not essential. ‘The flux he puts on is not 
to melt the metal, but to melt the seale 
that forms, and aio to make w film that 
prevents air from causing more scale to 
Form whenit comesincontect with the bot 
‘metal. When the (Continued on poge 110) 
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THEY ALL DEPEND ON 
STARRETT ACCURACY 


You like to do a job right. That's why you'll look for “Starrett” or “The L. S. Starrett Co.” 
get a real “kick” out of owning and using on every tool you buy. 

Starrett Tools, the tools that are known and Let us mail you a free copy of the Starrett 
accepted the world over as the standard for Catalog No. 24 W" containing full descrip- 
accuracy. tions, illustrations and prices of over 2500 
Your dealer sells Starrett Tools. It pays to tools, tapes and hack saws. 


THE L. S. STARRETT CO. 
‘World's Greatest Toolmakers 
° Manfociurers of Hockaows Unescailed 
‘Steel Tapes Stondord for Accuracy 


=O) 
se Starrett Tools 


3105, 
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Simplified Angular Set-Ups 


Short Cuts in Solving an Often Troublesome Shop 
Problem—How to Get Along without Trigonometry 


JHE easiest way to hold ma- 
‘chine shop work at an angle 

hy the use of a universal 
vise, But the trouble is that 
this way often will not do when we 
need it most. 

‘Many times there is: not, room 
‘enough for the vise on table or 
faceplate. Or where the work is 
large and the operation is heavy, 
it may not be posible to get_a 
proper grip in any vise. With 
‘small angles that must be accurate, 
it is often more convenient of 
Detter in all way's to use some other 
means of holding. Finally, there 
tay be the god old reason thatthe 
‘expensive universal holding fixture 

‘conspicuous by its absence. Tt 
well, therefore, to be prepared for 
such gecurrences by lining up afew 
simple ways and means in ada 


wile ong "without rad 
‘angular seales frequently re- 
auires determining the angle by 
calculation, With small angles on 
moderate-sized work, trigonometry, 
ccan be replaced as a rule by plain figu 
ing.” Merely. by impressing Fig. 1 
your mind and remembering the number 
“0174 as the sine of 1°, y 

figure the " height 

rect though handy ex 
angle between 0 and} 
accuracy. All that is then necessary is to 


By HENRY SIMON 


‘oF divide'as shown, to determine 
ht IT required for the angle. of 
to find the angle A when you know J 
and the length ZL. In this manner, you 
will eventually save many irritating de 
lays and time spent in consulting trig- 
smometricl tales, while results will be 
famply accurate for mast purposes, as may 
bbe seen from the table 
Figure 2 illustrates one out of 
any winities for applying 
this trick of memory, though the 
main purpose is to. suxeest 
ways of blocking and holding 
work having small angles At 
Ais seen the quick wa 
stating s boc Setet posal 
by afew minutes or degrees 
in a vise by the use of a feeler 
sage. “How the same block 
may be set by the same pro- 
tion 


strips of sheet, metal or shim stock, 
placed in position by’ stdin 


‘A good variation of the procedure, 
suitable especially for ‘very. thin 
“docking.” is pictured at E, In 
cll eases it’ must_be remembered 
that isnot the length of the work, 
but the length from the contact 
edge of the work to. the near or 
contact edge of the block or gage, 
as indicated at F. 
For very accurate work which 
nust be duplicated, it is often best 
ve some one-way, set-angle 
nol ard chvioe ox 
the Ww lock for uve 
Inthe vise, shown 


Ain Fig. & 
Tt must he kept in mind, however, 
that any shifting of such a block 
‘of parallel with the vise jaws 
produce an error in the angle, 
the use of “gpreader™ 

Tn using 


two such blocks spaced apart, as at 
€. grent care must be taken that 
bath are properly aligned or the 
piece will be on 


‘as at 2. The best way 

ke the angle blocks 
alike all over, and then line up 
their ends with the side of the vise as 
indicated, in the illustration, while a 
spreader keeps them in firm contact with 
the jaw surfaces, 

‘A handy device and one almost loss 
trouble to make than a fixed-angle block 
is the adjustable “sine block.” of which 
different types (Continval on page 125) 


Keeping Pace 
With The 
Greater 
Demands 

Or 


Accuracy 


WITH preduction schedules calling 
for greater output and, at the same 
time, standards of inspection becoming 
more rigid, the use of fine precision tools 
in industry becomes more important. Mis- 
takes mean confusion all along the line. 


It is with a recognition of this dependence 
on fine tools that more and more skilled 
mechanics and manufacturers are turning 
to Brown & Sharpe Tools. They know 
that the standard of accuracy maintained 
in Brown & Sharpe Tools is their greatest 
safeguard for accurate work. 


The Brown & Sharpe Planer and Shaper 
Gauge No. 625 shown above is an excep- 
tionally convenient tool for setting up cut- 
ting tools quickly and accurately. It is 
but one of over 2300 tools described 
in the new Small Tool Catalog No. 31. 
Your hardware dealer will be glad to give 
you a copy or you can get one from us. 
Address Dept. P. S., Brown & Sharpe 
Mfg. Co., Providence, R. I., U. 8. A. 


[BS 


“WORLD’S STANDARD OF ACCURACY” 


BROWN & SHARPE TOOLS 
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\“Let’s Play Grocery Store” 


‘Atthough ite stocked with cana and packages and has a weishiog 
‘Siae'thae work, the materials for this toy stare cost Oaly $1 


By RoBerT HAROLD GADE 


A A Lithday preset for my dau 
ter, I built the play store illustrates. 
Jt is stocked with cans and con- 
tainers just like a regular store and has a 
realistic weighing scale, yet the whole 
‘Cost was less than one doilar for materials. 

“The store is set it a corner of the yard, 
the fence forming one side and the back, 
although it was removed and rearranged 
temporarily for the purpose of taking a 
clearer photograph. 

“The shelves are in sections so they can 
he removed indoors in had weather. Each 
section consists of two uprights I by 4 in 
hy 4ft. Gin. four shelves 1 
Shes eck cootiioonta te base or 
fin by 3 ft. 135 in. 


‘The top of the counter is114 by 12in. by 
$ft., but a Lin, thick board would do as 
wel, The two sidepicces that support the 
counter are 1 by 12 rh 


by @ ft 


close the front of the counter case. 
“The framework in front is 5 ft. high. 
‘The roof is made from burlap sacks, as is 
also the one exposed side when the store 
igset up in the fence comer. At a slightly 
it would be possible to use 


opening them (x0 that 


wish to make an extra fine job 

shellac instead of paste and then gi 
te ean and label « cos 

gelatin, and other 

id to represent sugar, 

like. Your grocer will let 
ounter advertisements. 


top soldered in place and a paper scale 
pasteion the surface: Theat ei hy 10 
fy it ins the upeghts | by 4 by 10, 
and the weighing platform 1 by 8 by 13 in. 
The platform 
Bley: 
tuade as shown from two, 
Ag by M4 by 244 in., or a pair of small hinges 
inay ‘be purchased, ‘Two small coll 
springs placed under the weighing plat- 
form eatoe the scale to return to sr 
‘Two scoops from the ten-cent store 
completo the equipment, The woodwork 
should be painted brightly, An awning or 
Sexsmith et an 


REVERSE SIDE OF SCALE 


The bristles can’t come out. the labels will not be damaged 
they're Foss-Set! 


Look for this trademark 


obtain such a can opener, hammer the 


soca 
cs aa cae 
pared pote toe labs on aguin It Fou 
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The above views show the five plants in which Nasb Cart are built. Thee 
reat factories are located at Kenatha, Racine aed Milwaukee, Wiconséa 


OHNS- MANVILLE products 

serve industry and home own- 
fers in many ways. J-M Asbestos 
Shingles protect and beautify the 
home. J-M Improved Asbestocel 
helps to keep ic warm. J-M Beake 
Lining makes motoring safer for 
millions of car owners. J-M 
‘Acoustical Treatment conserves 
the nervous energy and speeds the 


work of millions in office build- 
ings and industries. Throvghout 
the manufacturing world, J-M 
Packings, insulations and Bre 
proof materials are famed for 
‘economy and conservation of life 
and property. Look forthe “J-M" 
trademark—che hallmark ofqual- 
ity of an established manufactar- 
ing authosity. 


Fireproof Roofs for 
Five Great Factories 


"Tit esting moto a builders ofthis country 
have established a world-wide reputation for 
ficiency in every phase of operation. Nash 
‘Motors is another of these great industrial estab- 
lishments to protect its huge investment in build- 
ings with roofs provided by Johna-Manville, The 
five great factories in which Nash cars are built 
are roofed with Johar-Manville roofs of three 
‘ype selected forthe purpose from more thea 
‘wenty distinct types of J-M Roofing. 

‘The Nash Buildings are chiefly covered with 
Johas-Maaville Asbestos Roofs of which 800,000 
‘square feet have been used. This is a smooth top 
roof, free of gravel or slag surfacing, It is made 
of many layers of fireproof J-M Asbestos Felt and 
JMC Asphale Roofing Cement. The performance 
of this type of J-M Roof is bonded by the National 
Surety Company. The length of the guarantee 
may be 20, 15 of 10 years as desired, depending 
fon the type of J-M Roof selected. 


Let an Expert Help you to Choose 


‘There is a J-M Roof for every purpose and every 
‘ype of construction. The superlative roof is un- 
guestionably the J-M Buil-up Asbestos Roof. 
Sreproof, smooth-eopped roof which will wich- 
stand every variety of weather. There ate also 
JM gravel topped roofs for those who prefer this 
‘ype of roof protection. 

Johns-Manville Roof Experts are men trained 
in the roofing business. A J-M expert is available 
without cost or obligation to help you in select- 
ing the right roof or your buildings. Since Johi 
Manville sells all varieties of roofs the J-M repr 
sentative is in « position to give you genuinely 
unbiased advice. 


J-M Roofs Appliedonlyby Approved Roofers 
Nor does J-M service end with advice, When 
the right roof has beea chosen a Jobos-Manville 
Inspector checks every detail during application, 
snd afterward makes regular inspections through 
‘out the life of the rook And as fat as application 
is concerned J-M Built-up Roofs are applied only 
by approved roofing contractors whote ability 
and reliability plus adherence to out rigid appli- 
‘ation specifications qualify them for the J-M 
franchise 


We invite you to use the convenient « 
co write us fora copy of our new booklet 
Manville Bonded Buile-up Asbestos Roofs.” 


Johns-Manville 


BONDED ASBESTOS ROOFS 


JOHNS MANVILLE CORPORATION 
‘New York Chicago Cleveland Sen Francisco Torosto 
(Branches in all large cites) 

Please, sead me our booklet eatided. “Jobs 
Mabrite Booded Baileap Toots.” 


Nene. 
‘Address 
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For the 
Man or Boy 
Who Likes to 

“Tinker” 


If You Have Ever- 


handled Goodell-Pratt 
how much vasier aad 
i 


b them, 
1 them 
‘tril. 
-Pratt Home Com 


a hay 
irely are tinsing 


a the how 
Thewe. 
| ‘diferent. 
smallest and largest 
Musteated 


SF, 
Aevlsmills 
— 
Gooteit-Pe 


1500 GOOD TOO! 
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Ways to Catch More Fish 


An Expert Angler’s Hints on the Care 
and Use of Your Rod, Reel, and Line 


“Tex aline frequently by trying to break itor by wing all 
‘me more rigorous tet. Heemove any weak pars 


P ALL the little kinks and stunts 

that every fisherman should know 

in onler to get the greatest joy out 

of his sport, the following suggestions are 

considered the most helpful by an angler 

who has been designing fishing equip- 

ment for the past half century. They 

should he remembered by every’ member 
of the fishing fraternity. 

ting the rod together or taking it 

din handling i 

the guides. A little o 

will prevent their 

ng- Wooden or cane rods should be 

given a coating of flexible varnish when 

they show wear. At the conclusion of a 

hhang your assembled rod 

the tip guide, and tie a 


weight on the butt so that all kinks 

bends will be removed for the next seasor 
‘The reel is as: 

reel, old of new, sho 

first being oiled and greased thoroughly. 

Frequent lubricating is essential—all 

points twice a day, and some 


By Warren I 


Bunton 


of thetline will prevent 

iy. Break it back until 

eak places are eliminated,  Al- 

ways test line, leaders, and snells 
before fishing. 

‘The best way to cure a twisted or 
kinky line is to let it out behind a boat at 
full speed. The action of the water will 
work out the kinks. Always tie the line 
firmly to the axle of your reel so that if the 
reel becomes loosened from the rod and 
falls into the water, it ean be recovered. 
At the end of the day's fishing, stretch out, 
all the used line to dry overnight. 

Essential tools for the tackle box in- 


clude cutting nippers, rou ¢ pliers, 
flat-nose pliers small screw 
drivers, small scissors, a amooth-cut half 
round ean, folding pocket rule, 


thirty-pound capacity 
an awl. A stick of fe 
spool of No. 2/0 sill: 


re using silkworm or gut 
ers, soak them for at least 
twenty minutes in water to take 
cout the brittle 

Sharpen fishhooks with a fine 
file or ‘an abrasive stone. If a 
hook is (Contin 


© This seat on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval af the INSTITUTE OF STANDARDS. See page 8. 


Wd 


‘Siren, 1929 


Correct Time 
is in your 
Light Socket 

-Use It! 


pany is supe 
to your home— 


plyis 


No Winding—No Regulating 
Always Absolutely Accurate 


absolutely accuracy. 


Sixteen Handsome Models, 
Some for Only $15 


Beautiful Booklet — FREE! 


4 toil et soning mob 
Eee Sid 


‘THE KODEL ELECTRIC & MFG. CO. 


500 E. Pearl Street, Cincinnat!, Ohio 


Kenmore 


ELECTRIC CLOCKS 


“The Clocks That Can't Be Wrong” 
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| How the Modern Kenmore 
Electric Clocks utilize ordi- 
| nary house current to give 
absolutely correct Naval 
Observatory Time. 


HETHER you know it or 
not,whether you use it or not, 
your house electric current is 

now carrying correct. Naval Ob- 

servatory Time into your home. 
Central power stations in practic- 

ally every city in the country have 
stalled automatic synchronizing 

‘equipment to supply electric time 


the 
latest, and probably the most unique 
use to which electricity has ever 
been put. It is a highly practical 
use because it offers to the home the 
desirable convenience of absolutely 
correct. Naval Observatory Time, 
without the constant. variations in 
time of the old spring wound clocks, 
and in addition furnishes relief from 
clock winding, oiling, and regulating. 

‘The electric clock of the Kenmore 

type is constructed so that its move= 
synchronized with the fre- 
gqueney ofthe house electri current. 
Instead of the springs, escapements, 
pendulums and other mechanism of 
the ordinary clock, the Kenmore 
electric clock contains a small syn- 
chronouscyclemotor,which “counts 
the cycles in ordinary house current, 
and thus records the passing of 
seconds, minutes and hours. 

In order to insure absolute ac- 
curacy of electric time, electric 
power stations synchronize the fre- 
quency of the current, to correspond 
accurately with Official Naval Ob- 
servatory Time, which is sent out by 
radio each hour from Washington. 
‘This is checked periodically each 
day to sce that the frequency of the 


bE 
iin 


pet 


Time by Electricity 
for the Modern Home 


current is kept absolutely correct. 
‘The power station charges nothing | 
for this service, except for the small 
amount of electricity the clock con- 
sumes. 

‘The Kenmore electric clock re- 
sembles the ordinary spring wound 
clock only in appearance. It hai 
none of the mechanism of the usual 
clock. Even the familiar “tick” is 
missing. The Kenmore electric clock 
never has to be wound, oiled, or 
regulated. You simply plug it into 
the light socket and forget it 

Sixteen models of the Kenmore 
electric clock have been developed 
and are now offered by dealers all 
over the country. Some are in the 
conventional design of present day 
elocks, others in bright, glossy bake: | 

iades and colors. 
low as $15. ‘The 
exactly 
identical, so that no matter what 
price you pay, you get the very same 
accuracy. 

‘The many models of Kenmore 
electric clocks have been elaborately 
illustrated and described in a new 
booklet recently issued. In this 
booklet, all models are illustrated in 
full colors, with a complete de- 
scription of how synchronous cur- 
rent is used. This booklet is offered 
free and can be obtained by writing 
‘The Kodel Electric & Manufacturing 
Company, Electric Clock Division, 


Cincinnati, Ohio, 
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WHY WASTE 
TIME FIGURING? 


Here’s a Mechanical 
Pencil that Multiplies 
and Divides 


'HINK of it!_A pencil that actually does 
your mathematical thinking for you. 
Maultiplies, divides, works percentages and 
proportions—solves scores of difficult prot» 
lems without touching pencil to paper. 
‘Simply set the slides and read the 
‘answer—eaty to read as a clock. 

Invaluable for quickly calculating, 
stock yields; computing foreign ex- 
‘change, measuring areas and. vol- 
lume; estimating production and 
sales conta; taking inventories; 
turing "*mark-ups,” “markdowns 
discounts, ete., and for solving a 
host of other problems. 

‘The Multi-Vider, as it is called, 
the features of a high-grade 
mechanical pencil—plus the re- 
markable device for making rapid- 
fire calculations.  Smart-looking: 
comfortable size —no writer's 
‘cramp; outside metal parts gold 
filled or silver-filled as desired; 
takes nny standard thin lead: pro- 
pels, repels, expels; mechanically 
perfect—yet costs no more than any 
‘other fine mechanical pencil. Also 
makes a wonderful gift. 

If your dealer cannot supply you, 
‘mail coupon. On arrival of Multi- 
Vider pay postman only $5 (or $10 
if you prefer the gold-flled Execu- 
tive model in handsome gift box). 
‘After 5 days, if not delighted, sim- 
ply return it. Money. promptly 
refunded. 


RUXTON 


MULTI-VIDER 


— multiplies -divides — 


State 


POPULAR SCIENCE MONTHLY Seeresemien, 1929 


Cards That Rise by Magic 


How to Construct New Apparatus for 
Performing an Old and Popular Trick 


By Gronce S. GREENE 


E trick of causing cards to rise 
from a deck usually requires a 
duplicate deck interwound with 
threads. With the unique apparatus to be 
described, any unj may be 
used and sled immediately before the 
tri 
‘The performer places the deck in a 


4a 


Assembling the cardholder stand, and 
fmechaniny for causiog cards to Tie, 


tiny hol 
tube that connects, the 
‘ease with the pipe. The 
end of the watch spring 
passes up through the 
slit in the case. 

‘The thread leads off- 
stage to, an assistant. 
‘When a deck of eards ix 
placed in the case, a pull 

‘onthe thread 
will force up the 
watch spring 

(Continued on 
‘page 128) 


transparent celluloid case 
resting on a stand on the 
stage or platform. A. spec- 
{ator is offered a smal fle, 
Iver, or eap pistol (1 

ed with a blank), and in- 
structed to fire at the deck. 
He misses and smashes a 
table at the 


ter. Then the performer fires the 
pistol, and thereafter one card at a 
He somty ives from the deck at 

The stand for the celluloid case 
is made of a 12-in, length of 34-in. 
iron pipe. with a hase—a floor 
flange is satisfacto L 

"You can buy the celluloid or re- 
move the emulsion from some 
heavy. film negatives 
them in hot water, Ci 
sheets I in. wider than the deck and three 
quarters as long. Bend in the sides as well 
a the bottom and cement all together 
with Lin. strips of the same material 
Ordinary film cement (ether, ban 
acetic acid, and a small quant 
celluloid) can be purchased or you can 
have a druggist prepare it. 

Tn the center of the bottom of the case 
make a slit 34 in. long for the secret 
mechanism to. pass through. ‘Then 
cement to the bottom a celluloid strip 
formed into a tube of a size to slip over 
the }4-in. pipe. : . 

“The operating mechanism consists of a 
piece of watch spring about 4 in. long. 
One end is weighted with a tiny cylinder 
of lead. to which a black thread is at- 
tached. The mechanism is inserted into 
the pipe, weight down, and the thread 


Serremuen, 1929 POPULAR SCIENCE MONTHLY 103 


Seven Popular Saws For 
Home Worksho; 


SILVER 
STEEL 


7 YOUR “Favorite” 


EN who work with tools 


they are re 
jpmares that add pleasure 

ye time, in every job of 
cutting wood or metal 


ATKINS 
GROovER OF 
DADO HEADS 


Ge cameaaa \ 


ome craft 
your Hard 
TKINS on the blade 


TKINS Saws, 
opalat ua 
aod Sow 


Four Valuable Free Booklets on Saws 


and Saw Tools. Send Coupon NOW! hatte 


& CO. Est. 1857 
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"HE most 

amazing gun 
ever invented 
for target shooting 
and small game 


CROSMAN 
REPEATER 


"tes deity’ obecracy. dod 
vou poe” Ecying 
mt atvand prince of 


Wir advantages 
ite phos, tires eaclonee 


Groen 
Send | 
Free Bete | 
| 


Name 
‘Aides 


i Pex on One Film 


‘Wie a surprisingly simple und cheap homemasetriplicator, you can make trick photograph 
ine tha one, which shows the same woman apparently doing three things atone Une, 


How to Make a Triplicating Device for Your 
Camera from a Small Round Tin Lid 


By CHLOE H. NULL 


I THE 
‘apparently 
ce, This photograph was mae 
posible by a trplicating device made 
From the tin lid of « vaseline jr. 
V4 in, in diameter was the size 

necesaary to fit over the barrel of the fens 
of the camera used. A line was drawn 
feross the exact center of the lid, which 
fas then carly ed ntl ren 
Tike slot appeared. A second and sitilar 
opening wee made 36 in. from this slot 
‘These are marked respectively A and B 
in the diagram below. 1 
to reinforce the strip 
the two slots by soldering to the 
fide a narrow strip of tin cut as at C 

The shutter, cut from tin in the shape 
outlined at D, was riveted to the ld, small 
holes being drilled at E through which the 


rivet was passed. The whole cont 
‘was then painted black, inside and 
ETE. NG OF BLACK reLt 


RENFOREING PLATE-C 
S5tEaeS to nae 


after which a narrow strip of black felt 
was glued inside the rim of the lid to 
make it fits closely as possible over the 
barrel of the lens, 

After the camera had been placed on a 
tripod and focused on the chairs and 
table that were to appear in the picture, 
the lid or triplicator, as it may now be 
called, was placed over the lens with the 

‘The tin shutter 
was turned to expose slot B and the end 
pictures were. take 


mall amount of light 
admitted through the slots, each exposure 
was given three and a half seconds, the lens 
being stopped down to £6 

A smaller or larger triplicator could 
be made in the same manner as the one 
described, as long as the distance between 
Alte is Properly proportioned to” the 


Neat Metal Tags Made 
from Tobacco Cans 
FTER making 
A. some changes 
in the piping. © 
round the. boiler 
and engine of an 
excavator during 
temporary cosa. 
tion of work, 
marked the vaives 
early: to corres, def nator punch 
spond to some written explanations with 
tags made as shown by pushing the bot- 
ioe rom empty tbc cane To fate 
the tags to the respective valve handles, 
L used the wires which bad formed the 
Inge pine of tbe tobacco covers PB, 


‘Ta tag marked with 


* 
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ive YOUR PLANE 
the Paper Test .. 


THEN TRY IT ON A MILLERS FALLS 


‘OW many times have you 

wondered why planes so 
often slipped and chattered and 
Iefe uneven surfaces on hard or 
cross-grained lumber? The 
paper test will answer the ques- 
tion, for to completely avoid 
chattering, the cutter must be 
clamped firmly against the frog 
for the full length of the seat. 
Try this easy test on your own. 
plane, 


First remove the top lever cap 
and cutter. Then place a thin 
piece of paper on the frog just 
above the side of the plane so 
that the paper extends out over 
the side. Replace the cutter and 
lever cap. If you can move the 
paper easily it shows that the 
cutter is not clamped firmly 
enough on the seat, that your 
plane will chatter ona hard job. 


MILLERS FALLS 
TOOLS 


NEW YORK: 28 WARREN STREET 


Place a thin piece of paper on the 
frog just above the side of the plane 
s0 that the paper extends out over the side. 


Replace the cutter and lever cap. 


Now try the test on a Millers 
Falls Plane or, if you prefer, on 
your own plane with a Millers 
Falls lever cap. You will find 
that you cannot pull the paper 
out. The three-point bearing 
of the lever cap, an exclusive 
Millers Falls feature, exerts a 
uniform pressure on the cutter 
the full length of the seat. 


Ask your dealer to show you 
the Millers Falls Planes. Or 
write us if you want a catalog 
showing the complete line. 
There is no charge. 


MILLERS FALLS 
COMPANY 


MILLERS FALLS, Massachusetts 


op 


CHICAGO: 9 SO, CLINTON STREET 
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Sillimanite Is 


(Nature's Finest Insulator) 
Your Guarantee 


of Champion’s 
Superior 
Performance 


| 


HE greatest single factor in 

park plug efficiency is the 
insulator. For on it ultimately 
depends the maintenance of peak 
efficiency, irrespective of operat 
ing speeds, temperatures and 
pressures. If the insulator is of 
inferior quality, engine perform- 
ance and economy are greatly im- 
paired. § Champion sillimanite is 
a rare mineral used exclusively in 
Champion Spark Plugs. § Pos- 
sessed of a natural high resistance 
to electric, heat, and mechanical 


shock, itis ideally adapted to with- | 


stand the ravages of combustion, 
intense pressures and tempera- 
tures of modern engines. Silli- 
manite insures the motorist of the 
full, even production of power 
which he expects from modern en- 
gines. With such obvious superi- 
orities Champion Spark Plugsexcel 
and outsell throughout the world. 


CHAMPION 
i “Gi TS 


SPARK PLUGS 


on. 
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hammer in a spiral from the base to the 
outer edge of the howl. As you approach 
this outer edge during the first hammer- 
ing of the surface, the edges will tend to 
wrinkle or flute up. Hammer out these 
flutes at once: leave the work on the 
| stake, but use a wooden mallet in place 
of the hammer as in Fig. 2. ‘Then con- 
tinne the work with the raising hammer. 
‘After the first hammering over, your 
bowl will have a slight saucer shape as at 
B in the lower right-hand drawing of Fig. 
7. It must now be annealed, pickled. and 
serubbed bright, and clean before ham- 
ing again. ‘Scribe a new base circle. 
| You will probably need to true up. oF 
fatten the bas. I find that slingrica 
‘of hard maple, cut square across the 
. is an excellent support for flattening 
Ge 3). 
| Start hammering again on the same 
stake and in the same position; continue 
in a spiral of overlapping haminer marks 
from the edge of the base out to the edge 
of the bowl; then anneal, pickle, and 
scrub, and again lightly scribe a fresh base 
rele before hammering over the surface 
again. 
| “Always select and use a stake the sur- 
| face of which conforms to the surface you 


are hammering at the time. Change these 
Stakey as you find you need a new or 
differently shaped surface to hammer on, 
Unless you have the proper stake under 
‘your work, you cannot succeed. 

‘In a simple bowl of this kind the whole 
process may be done on two stakes, A 
Inore intricate form may take a number of 
ihe beac wil giveyou skarwindgs of the 
‘ ve you a knowledge o 

take fo use. ‘The second stake 
teed for this simplo bowl is shown is 
Fig. 0. 

‘Fou really save much time by fre- 
quently annealing your work. Besides, it 
ii'well to remember that when copper. 
brass, silver, or gold are beaten too much 
without softening them, they will crack 
‘under the hammer. Any cold “shuts” oF 
folds that form in the metal should be 


Hammering Sheet Metal Bowls 


inwed from page 


Fig. & Second of the two stakes needed for 
‘ising « bow! of the shape shown in Pig. 7. 


flattened out at once. As the bowl gets 
amore cup shaped (Fig 4), the work wil go 
‘When you have hammered your bowl to 
your liking, anveal it again, pickle and 
ry bright and clean, and dry it. 

it on the stake and take up 
shing hammer, which has a flat 


your 
Tace, or one only slightly domed. Hold 
the metal slightly above the stake surface: 
that i, a part of the work is rested on the 
Male an tilted up slightly from it where 


wammer hits it (Fig, 3). ‘This ix 


ing from 


necemary to prevent the fl 
‘larg the bow, 

Tr the marks let by the rising hammer 
are very deep, you may have to go over 
the wurface of your bowl two oF thee 
times to planish the frst marks out ‘The 
rirface of the planiahing hammer should 
be very highly’ polished: and your work, 
sre Brnished, ‘should be covered with 
Teautifal glistening facts: The wurfae of 
the stakes too, should be highly polished, 
for it acts on the inside of the bowl. 
Tess you" have’ a heavy, power-driven 
polsting head, you can fie the faces of 
the stakes and hammers with a smooth 
Ble and then poli them of with emery 
doth. 

‘Unually the last thing done to a bow! i 
to tem off the upper edge and smooth it 
tp. The bowl is eet ona fiat surface and 
surface gage is used to. scribe a. live 
round it where ts to be trimmed of, as 
ifastrated in the May issue, page 7. 

"Phe sox italic re, 
srhich is scheduled for early publication 
trill tel how a high vaseform—one turned 

at the tops Talved and planished. 


‘Wats. papers can be obtained which are 
an excelent imitation af plastic wall 
peiot with an artistically "blended" or 
Inottled finish. ‘They are hung like or- 
nary wal papers exept that it sully 
necessary to trim an inch or more from 
the edge and to reverse every other sty 
from top to bottom, Whea wall papor fe 
hung on painted wall, there is danger 
that the paste will make the paint peel 
tunleat a coat of strong size has been sp 
plied. ‘The site applied over. painted 
tralls needs to have more adhesive in it 
than ordinary size. 
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Maxine A Sounp Picture 
with Western Llectric Equipment. 


: oe cee 

ILENCE in the studio! The 

director discards his mega- 

phone, cameras whir in sound- 
proof booths. 

In the sound-proof "monitor 
room” a man at the control 
board regulates the volume and 

= quality of sound recorded by 
Western Electric apparatus on 
a film or dise, 


Hear Sound Pictures at 
their best—go to a 
Western Electric 
equipped theatre 

Sound Pictures, made by the 
eleven great producerswhohave 
adoptedthe Western Electricsys 
tem, are naturally best when re- 


produced in theatres with equip- 
ment from the same source. 


* ‘That is why exhibitors every- 
where, ful of their patrons’ 
sat cl ‘itherhaveinstalled 
©  orarenow installingthe Western 
Electric system—the sound 
equipmentthat assures clearand 
natural tone, that reflect: sal f 
century's experience in making 
telephones and other apparatus 
for reproducing sound. 
b 
° 
= J Sa 
eaten Bote buils po The “montior" controls. Wester Elecrcmade ype. Thesireloudspeakerprade The proc wich olay 
oe” Soe “ea Coogee mean 
lectric 
SYSTEM 
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~~. Evstest. oe 


smoothest 
cutting File 
I’ve ever used”’ 


HAT'S what a good 
judge of tool quality 
saysand thae’s what you'll 
say (00, when you use 

Simonds Files. 

Every file that carries 
the name “Simonds” is 
rugged, durable, sharp- 
toothed. They are made 

from the finest steel. 
Their uniformly spaced 
teeth are arranged 10 
give you easy cutting 
and long wearing 

qualities, 
spuowllG | Keep Simonds Files 
in your home work- 
shop at all times. Ic 
paysto buy anduse the 
best. Ask yourdealer. 
“File Facts", a book- 
Jet chat cellls all about 
files, sent free. Write 
for it. 


PSAW AND STEEL CO. 
erovinunc, Mase. 
“Thee Mh aabahedts2 


a i aa 


SAWS FILES KNIVES STEEL | 


SIMONDS 


Sewing Cabinets M: 


ade by Machine 


ith high-grade 
for. The work 


shard 

‘Step No. ~—Dowel Joints Put the chuck in 
the lathe, ise the correct Tat for the 
dlowele (in this ease 3 
my anh while the 
power om, wery care: 
fly ie the threads of 
the ace end to Pe 
eat the bit from pull 
ing into the wood to 
fat do, ot, wen 
remove the point. To: 
tate sccurstely all cen- 
ters ll holes and bore 
the holes inthe lathe as 
iMtrated Make sure 
by careful test that the 
33 “by By in coos 
bracels exactly the right 
Keg oat gh 

the bopper. 

Siey Ne t—Asam 
iy. Tae the ler nod 
fcrved feet fins thes 
(Ger the cra brace 
When ‘dry. this entire 
Xo the hopper with sonews, Glue a fle 
we per wth screws. Glue a fale stip 
ter the enter the Roper to mak Dig 
Appear seit continued elf the way up. Next 
Safer the bottom in place and i the covers 
‘td hinges. 

‘Step "No, 9—Tray. On the various ma- 
chines, work out the teny in Une sane way’ a8 


the grain 
n 


in 


rs alight * 
‘Step No, 11—Piniohe 

my of fir ishing mahog- 
oa. me was described 


rubbing wil 
iF pence 


‘Cutting the iid of the handle on the it 
Scribe guiding «sewing machine 


wood filler and 


sup. Remove all ex 
pasMs Tella, vanish, of clear leq. 


‘with a sharp chisel, cutting where 


“Amemby views of the Priscila cabinet and detaila of the joints at the corsrs of the hopper and 
SSS itg noted pieces Make vardbonrd pattern to sid in marking the curved part 
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Prepare Now For Next Year’s 


Aviation Opportunities. Before 1930 


LEARN 


EARROUND instruction is avail- 
able in Universal Aviation Schools. 
Start now (o earn your wings. By spring 
you may become a full fledged transport 
pilot. All your training will be behind 
1a and you will be ready for the bigger 
portunities which will be forthcoming 
in aviation nest spring. 


Almost any young maa can learn to fy 
under Universal methods of instruction, 
Modern, easy-to-handle planes are used 
‘exclusively. Only transport pilots, with 
many hours of experience ia student i 

struction areemployed. Complete ground 
instruction is included ia each flying 
‘course. Evidence ofthe safety of Universal 
training is found in the fact that Universal 
flight students are insurable through 


TO FLY 


master insurance policy—the first of its 
Kind covering flight students ever issued 
by an insurance hrm, 


ion Mechanics, Av 
od Aviation Business are 
“duriog days or atm 
Probably the most the 
the fadustry. Schools are Located 
Somvenieny nearhy. Send for 
Seacripsion of Universal Coy 
ices and description of individual 


schools, 
FREE: Mail Co 
‘A beautifully illustrated book, “Avia 


tion — Whar Ie Means To ¥ 
for the asking. It answers all qu 
and gives you an honest, sincere pictare 
Of what aviation is doing and can offer 
you. Mail the coupon for your free copy. 


Universal Aviation Schools 


sive Ping School Losi, Mo. 


Mi veleeriet 


Fiyine Stone 


32S ores 
E Sul 


{snes Fring School Rochester, Min, 
se Pea iin 


| Fig Schock Hemp fen, 
| Fitag School, Cleveland, Oh 
Univeral Fring School, Wichita, Ram 


Please send me at once xgue free hook. "Av 
Pras iets TS For Tam iteresied to 


IC] Fiving Course [] Aviation Mechanic's Couese 


Adare 7 


oe. State 


ET 
eer eee 
duced by hand-forging and 
eae ees 


Popular 


MIDGET SOCKET SET 
orga Hinge Halle and cc Lp 
Scots atin % 


SAE. nines 14"te 


$ 4* 


to 
changeable with 
All standard nets. 
Rect of extea 


Handy Punch & Chisel Kit 
Useful sizes 


, 
bglemyitacieneatae 
Jobbers & Hardvare Dealers Fule 
foo heretems ot 
nerare tne 
Se eae per care 
Seo cn 


PLOMB TOOL COMPANY 
Low Angelen 2209 Santa Fe Ave. 
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a hole is 
‘start it with = ‘Biot 
. 


to be. drilled 


‘To get the most service from mil~ 
‘cutters, it is absolutely essen: 
that they be ground accurately. 


Always use the side heads on 
planers and boring mills for taking 
fide cuts whenever possible. 


“Which Weld 


pieces reach the right temperature, he 
places them in contact and appl 
rire to force the surface of one into, the 
surface of the other, just as you can join 
two pieces of wax when they are heated 
about right. When the actual welding is 
done, the blacksmith hammers the shaft 
into the shape desired.” 

Old Bill paused while the one-oclock 
whistle blew. 


RGE welding has its place,” he 
went on” “Pipe is made that way 
Iie the only kind of welding that can he 
used for certain kinds of chemical equip- 
tment, for the reason that the entire vessel 
must be of precisely the same material 
¥. nothing is 
= ia the orginal 
Stock. This is also true of electric butt 
welding and of spot welding, but not of 
the Kind of welding that our machine 
turns out.” ‘The group nodded aswent 
“Se next Kind of welding to come 
‘was gas welding—just what we are 
dling ‘over there, it was found that 
acetslene,, when burned ‘with oxygen, 
‘would produce such an intense heat that 
‘ast iron would melt, much as a candle 
does when a match is put below it. ‘Those 
of you who bave used the torch know that 
fll'you do is to melt a poo! of the casting 
being welded and feed into that poo! the 
few inetal from a welding rod." You use a 
fiux to do away with sag, which other- 
tise would be mixed with the weld and 
cause weakness 
“Almost all cast metals as well as steel 
and wrought iron can be welded with the 
toreh. Ht must be remembered always, 
though, that the weld is of different com- 
position chemically from the base metal. 
Some close approsches bave been made, 
bat there is always a diference. And 
another point to remember is that the 
weld is always a casting, and is not as 
‘rong asa rolled or forged piece of metal.” 
“Old Bill stuck a match to his old pipe. 
“Because heat is applied over such a 
small area and because, of necessity, there 


must be much more heat than is actually 


Old Bill Says— 


Rubbinga litte 

‘on taper 
Shanks “or detite 
seems to keep 
them from work= 


! 


‘The cost of making « new bronze 
bushing will supply oll to the or= 
dinary machine for six months. 


Shall I Use?” 


(Continued from page 9}) 


required to melt, the metals, expansion 
and contraction give trouble, ‘One way to 
avoid the trouble is to heat the entire 
‘casting to somewhere near the tempera- 
of the weld. ‘This is what we have 
done over there now. 
“The newest kind of welding to be ap- 
[le Renerlly is the electri ure method, 
We have recently put in a machine, and 
‘You have seen some of its work. Ttis most 
‘useful for welding steel and is) making 
some very marked economies because it 
has given us a new and dependable way of 
putting steel parts together. By the use of 
the are weer we ano Kimited to the 
shapes that. can be rolled or forged, but 
‘can put plates and bars together in almost 
any way, Itisa much nicer method than 
tthe blacksmith’s forge, for it does not heat 
sy pat ofthe work except the small pot 
‘where the metal is being deposited. 
Ufers from gas welding in that the weld. 
ing rod is projected ina molten state 
cron pace mero an cectre are i 
are heats the spot where the 
Fetal will go and at the aatne Ume melis 
the rod. No flux is required. No heat ix 
Yast in heating the mass of the metal 
welded with little dis: 
tection, alongs tho i arm” 


OED EELS group was intensely inter. 
ested in what he was saying, and 
several men had joined his audience, 
ea NOM then, with theae methods of 
ing at our disposal, pro 
ceeded, “we can do many things that we 
could only wish to do twenty years ago. 
Ordinarily, I should say that ‘any 
that could be forge-welded shoul 


be. 
Any casting except steel should be welded 
with acetylene, and all steel parts should 
lectrically welded. 
course, there are exceptions, to 
this” he haxtened to add, "The cracked 


y 


’ 


9 4 


4 
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Really Well Informed? 


Test Yourself with this Famous Questionnaire! 


Evenson is talking about the fa- 
mous Popular Science Questionnaire.” 
In the panel is the list of questions of 
which the Questionnaire is composed. 
How many of them can you answer? 
‘These questions were prepared, after 
a great deal of thought, by a group of 
eminent scientists. Their test has 
come famous throughout the country 
asthe“Popular Science Questionnaire.” 


Like an Old-fashioned 
Examination 

May we ask you to make this test 
carefully, reading the questions slowly 
and giving thoughtto each one? When 
you cannot answer one satisfactorily 
to yourself, put a zero 0) beside it. 

On the other hand, give yourself 
credit of four (4) for each satisfactory 
answer. Then when you are through, 
see how near you have come to making 
a mark of 100. 

Thisis like an old-fashioned exa 
nation, but you will find it fascinating. 
‘The questions all have to do with the 
wonders of the world we live in. All 
can be given quick and straightforward 
answers by any person of education. 

All of the questions in the famous 
“Popular Science Questionnaire” and 
many hundreds of others, have now 

n answered, for the first time,in one 
book—Tue Pocker Guipe To Science. 


All that you probably ever will 
want to know about science is 
told inthis one 284-page book that 
wil ein, Jour pocket or eee 
library table. Curiosity-satisfying 
factssbouttheworld welivelnare 
made instantly available to you in 
simple question-and-answer form 
in Tue Pocket Guroe To Science. 

You are assured of theaccuracy 
of the answers in Tue Pocker 


The 
POPULAR SCIENCE 
QUESTIONNAIRE 


Test Yourself Now 
1. Why dons madam continue 19 
These rascctands ot 


12. Why te fos mone likly, 
Sar marae oa wy 


Gute To Scumvce because it has been 
edited by Dr. E. E, Free, who has re- 
markable genius for condensing the 
known facts about scientific questions 
into easily remembered paragraphs. 


SPECIAL OFFER 


‘Tae Pocker Guipe To Science is not 
forsale. Its offered to you without one 
penny extra cost, with a 14 months? 
subscription to’ Porutar Science 
Montaty. 

Porutax Science Mowrity “carries 
on” from where Tue Pocket GUIDE To 
Scunce leaves off. Tr Pocker Gur 
gives you all that the scientists have 
discovered up to right now—Porutan 
Scunce Monraty will give you all the 
important, interesting and new discov- 
eries of science for thenext 14 months. 

Ietakes over 300 articles and pictures 
every month to tell the readers of 
Porvtar Science Mowrity all that has 
happened in the scientific, radio,me- 
chanical and automotive fields. 


Your Name in Gold 


Pocerr Quine zo Seance ts bound in 
{eeueiol flexible fabrkold, Wewil tempyour 
fame in Zi-carat gold on the cover of Tr 
Pocurr Guioe st no extra cost ro you if you 


‘use the coupon below immediately. 
‘We extend to you the Special Offer of a 14 
3 ‘Semmes 


Scitner we will extend your subsetiption 14 
‘months if you accepe thir oe. 


In using Coupon please PRINT YourName. 


ng 


PLIERS - - - 
PEDIGREE BUILT 


Pexto Pliers are bullt for men who 
Know good rools,-. men wh like 
the feel of a Sood plece of steel cor- 
rectly balanced, smoothly finished. 


hard jobsand they 

Buite by a toolmaker 

in business 110 years . 

of quality. 

Let Pexto send you booklet “S." It 

ives valuable hints and informa- 
ye use and care of many 


Also illustrates Pexto 


Hammers Pliers 

Screw Drivers Snips 

Braces Squares 

Pruning Shears Wrenches 
‘Chisels 


‘and a host of other small tools. 
““It Pays to Say Pesto” 
‘The Peck, Stow & Wilcox Co. 


Southington, Conn, USA. 
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How to Repair Your 
| Lawn Mower 


| Paste this Home W 


(September, 
1929, Porcian ScieNcx MONTHLY.) 


FOR these eho want small, hte 
Tow cost mower Tor use on lawns of smal 
| area. steep grades, rough surfaces, and terraces, 
there is the mower of Tein. width, 5-Th 
weight, having Sin. heels and. three blades 
m the rotating cutter asenbly. ‘This machine 
1s expecially suited for ‘unable ts 
manage a larger machine. The larger machines, 
| of in. width, OS. weight, with 10sin 

wheels and five or six rotating cutter blades, 
fare best for large areas uf level, smooth lan 
Hetween these are machines of intermediate 
inex usually made in widths of 16,16, and 18 
in. The langer machines are malsjdged as being 
worn out, before such is Une case, more often, 
than are the smaller machines 


When « mower het been used for'e 
sre es na 
gly hard to cperats despite aor to 
iba te ‘tite Yor ear aff wcll so 


epioue applications of lubricating ot 


REMOVE wheels and cover plates, clean 
parts, and exaisine for 


Obtain any necessary renewal parts, such 
tas gears or ratchet pawls, from Uhe dealer of 
manufacturer. Replace wll parts which are 
badly worn. Turn the rotating blade assembly 


bby hand and check closely to se that it has not 
bbeen bent in use. If the spindle has been bent, 
it will be necemary to dismantle the mower 


pletely before 1 can be straightened, In 
‘ate’ this has to be done, the rotating blades, 
before “being again assembled, should be 
ground or filed as outlined farther on. 

‘3. Reamemble and oil parts. Tighten all 
ruts, bolts, and screws serurely so that the 


leone 
freely yet clome 
‘oF up-and-down movement of the spindle in 


he cher mech f 
with earings thot assets 


If worn excessively these bearings should be re 
Pin, Other chine having sleeve type 
Fings are provided with adjustanent by 
means of split bearings, set screws, and other 
means.” Most good mowers are equipped wi 
all bearings which need no adjustment, wh 
Sill others have adjustment provided for this 


type alo, Regardies of the type of bearing 
Epo ta mt bd sl be” 


satio 
‘over itn Pall length Ti ‘by ade 
jisting a monkey ‘wrench wo, tht the enter 

tween the wrench jaw 


pote 
‘The wrench i then toot to bend the blade 

1 "We now some to that par of the over 
unig most often overlooked even by fod 
tmechanionAfter a mower has been inservice 
{era certain period, the clearance between the 
‘atlonary blade nd the reveling blader ine 
freer Boca of wear until the mower 20 
linger shears the ‘grasa fcleanly "The 
‘atonary blade ie then adjusted pad unt 
Froper contact in made between the blades. 
‘Titvadjastmentinmade aston ans nenenary 
Aircore the eonditon o unl mach a He nt 


stationary blades at the paint of contact or 
Shear after long use. Gradually increasing con 
{ect ares between the Hades a increased te 


ensured 


Seprewnen, 1929 POPULAR SCIENCE -MONTHLY ua 


Telescoping Water Cans teista apace bene ele te to 


| for Auto Campers see the mew Yonte” Bt Brace 


LUTO camping the 
Tari bo teny 
th event cuit 
Inthe leat posable pace. 
have a compact double 
Container forall the all 
tinware, knives, forks ad 
spoon coer pot canned 
Bun ant the es 
Sho sac to carry rinks 
ing. water wind to heat 
ter for shes. 

"The outer partis 
an hey rt 

of tin, made to ft 
ito one ‘en of the 
car trunk,” Allseame 
fre soldered, and han 


'YANKEE” RATCHET BRACE N°.2100 


Wwe ce 


14" round 


of water, is used for 
drinking water, the 


With famous 
Lawn Mower Repairs Yankee’’ Ratchet 
| (Contin em me 12) and “Yankee” Chuck 


ew of ae mil fl All the Ma 
Of ap shown at. Ths 
pone to do the fills hove diamandtion } ‘0 NEED to hold chuck to keep 
the machi the blades prove fom turning back: “Yankee” 
Sheerere irae tea rea | oi, ming backs “Yank 
ie ea pane the machin od | Ratchet is smooth, silent, powerful 
frind the blades, Filing or grinding shoukd be | Adjustment is instant, positive, and 
{et racks batieenfeund dy iarwide | einble. A glance tells how ratchet is 
should remain visible on the blades. If the set; a finger-touch changes it. Bronze 
markings are, removed by accident; the | encased—against dust and moist 
Hlationary blade can be adjested upward until ygainst dust and moisture, 
| cea Uist even and t ean 
mower il show inary where tditional 
+e ein exceptionally fine jb is desire, the | Holds any shape—round, square, any 
sites sf ain for operon, he | taper; and wil no loosen in work. 
fnower ture upside down, and a itt> ri i 
ing toch a8 sc.toginilaute | “Yankee” Hard Rubber Handles 
sahil valved om the reste (both top and side) do not warp, crack, 
addition of a few drops of oil will float it be- | shrink or bind. 
{tween the blades Mt the point of contact or 


| “Yankee” Chuck centers bits ac- 
nal filing | curately; locks and releases instantly. 
| 


= ‘Ask your dealer to let you try the iy Sint 
(Operate the mower inthe up “Yankee” Brace. See for yourself the Site! Ar Hfi-nand 


rl the blades are lapped. or ground 
ey wo gif eth contact Very | economy of owning the finest tool of its 
le grinding of this kind will be found neces- | kind, Four sizes: 8, 10, 12, 14 inches. 
try unl the bles have ben badly abe ; 10, 12, . 
Cade should be exercised to prevent any uf the | Price, 10-inch sweep, $8.20. 
brasive compound from eaering the minal 


[oy aera rigs stteap ie foe “YANKEE” Bit Extension No. 2159 


rcah i, the “Vantec” 
nd no loosening and pulling out of bit it work, 
Fite any brace. Follows through. Stands abuse, 
8, 24, 24 inches. Prices, 82.25 to £2.40, 


it Extension, It holds 


proof paint. Tt should, of course, be thoroushly 
aed of al diet, ust 

Tepainting., Roller adjust 

torsuit the ‘one 

the desired length of grass. : 
“To keep. a mower operat 

y ‘necessary ow 


"YANKEE" ov the tot ou bey means ninnt i quality, ficiency and durability ~ 
North Bros. Mfg. Co., Lei 


enue, Philadelphia, U.S. A 


dry after se, "tase probably causes more Sees eis t me_ Yo ay tk swing es gue 
ae tthe, laden an dona wea to og Rc TVSanE a a a hah Sent 
Service. A good opportunity to reconsition iii as cen 
gum mower comes a the en of the reason oF ir 

inthe winter when time an be taken todo the sume 


work most thoroughly—A. R. ALtaKo. 
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‘WONDERFUL SPORT! 


MONTHLY 


Swine into the comfortable 
saddle of this motorcycle — 
let its quiet, powerful motor 
whisk you over hills and down 
oning roads — feel its 
eager response to throttle and 
brakes, the perfect balance of 
its low riding position, the 
restful comfort of its spring: 
ing, and its big, 4-inch balloon 
tires. What a motore 


Super-steength frame 
Turop forged fork. 

Drop-center rime — 4 
‘in. balloon tires, 

Improved clutch — 
Tong lived — velvety 
operation 

Steering-head lock — 
theftepr 

Automatic increase of 
generator output. 

Lowered riding position, 


MAIL THIS COUPON 
= for literature show- 
ing all our 1930 mod- 
els 


Motorcycling is the Sport of 
a Thousand Thrills—and you 
enjoy it at its best with this 
hates Twin. Wonder- 
ful performance, and running 
costs ridiculously low—barely 
2 cents per mile! 

See the 1930 models at your 

local dealer's. “Ask aby 

Pay Ac You Ride Plea 


HARLEY-DAVIDSON MOTOR CD., Dept. PS. Miles, Win 
Toncied t your msrp, Sd Marta 
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Chemistry 

Simple Formulas that 
Will Save Time 

and Money 


Y ered bottles sometimes 

‘are difficult to open. If the handle 

Of the stopper is flat, hold the bot- 

tle in the right hand and place the flat 

of the stopper against the table or bench. 

With the left. hand, press a piece of wood 

about a foot long aguinst the stopper and 

table or bench, ‘Twist the bottle 

wards and forwards in a circular 

with the right hand. ‘This will 
the stopper. 

head of a glass stopper is 

dA 


forth will heat 
d slightly and 
probably allow the stopper to be removed 
with little effort 

If the last method 
the neck may be 
slightly heated 
over a Bunsen 
hurner oF an alco: 
hal flame, prov 
the bottle does 
wot contain any 
inflammable lig 
tiids. Kee 


does not work, 


piece 

As a last 
the neck ol 
bottle must by 


wake a file 

fter wrapping a 

bottle, hold it per- 

sal and tap the neck sharp 
‘As ar 

will break off cleanly so that the contents 

of the bottle may be poured off into a 


should be thor- 
fore they are used. 
by rolling them between 
two wooden surfaces of by tapping them 


made to ft 
with paral 
pan at a tem- 
perature of tand throw in 
the corks, covering them with weighted 
wire gauze so that they will remain sub- 
merged. At the end of ten minutes the 
corks may be removed. When co, they 
be cut like wax and will fit tightly; 
at ibe same time, they will not be easly 
acted on by acid or alkali 
When making « hole through a cork, 
bore halfway through from the small end, 
then bare frm the other en to meet the 
—Enxest Bu 


by: treating 
the paraffin 


7 | 
Home Workshop 
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Blueprints for Your 


Home Workshop 


su in your home workshop, 
raw Sctevex: Mowrmuy offers large 
eprint ening working oso 
thumber of welctestel project 

‘an he chtalved for 3 cents with the exeption 
Gf certain designs that require two or three 
Sheets of blueprints and re acrortingy 30 
Fhcents us noted below, ‘The blueprint see's 
arecach 15 by 28 In 


Send me the Wueprint, or blueprints, I hare 
underlined below, for whieh 1 inelowe 
‘ollars 


Airplane Models 


4, Five-Tube (battery 


199: Sereen Grid Set 


Ship Mosets 


44.45, Pirate Galley of 
hacen fo 


‘bo 

Sean 

1 Canatjeution 
oie team” 


77. Simple’ Pler "Cab 
at and Wall 


103. One-Tube, (battery 
aa rWkeBinee A 
‘er 


Pelee 2 


mmtneach eseept where otherwten mated 


Nome 
in i i i ee ag 


Sit 


City ond Site 


ENCE MONTHLY 


GENTLEMEN: Our success is based 
fon the approval, each morning, of a 
million men. If we fail to please them, 
if our quality is relaxed ever so little, 
we lose friends. And friends, we have 
found, are our best asset. 


‘We gain these friends by a unique 
offer. Before we ask you to buy our 
remarkable shaving cream, we first offer 
i to you for a week's test free. Men 
pe] customarily never mail coupons, 
send this one in, 


And 86% of those who try Palmolive 
Shaving Cream become staunch sup- 
porters for it. They make claims that 
‘we would hesitate to print. Their en- 
thusiasm is supreme. Won't you let us 
send you a sample now that you may 
have seven delightful shaves at our ex- 
pense? That will prove our case one 
way of the other. You be the judge. 
Just mail the coupon. 


These 5 superiorities 

Palmolive Shaving Cream came as 
the resule of years of iment. 129 
formulas were rejected we em- 
bodied, all in one preparation, the 


PALMOLIVE RADIO HOUR —Brosdease 
every Wednesday night—from 850 0 9530 
Pm eater tine, 73000 030 pm, ental 
Sine 65000750 p.m, mountia tne: 530 
10.650 p.m Pacibc Couse me over sexton 
WEAF sod 39 sutions anoried wich The 
‘Nason! Besedcrting Compt. 


us 


Men, it’s yours for the asking. 


Mail the coupon for generous 
7-day sample. It will prove a 
revelation in shaving comfort. 


things 1000 men had said that others 
filed in, 

1. Multiplies itselfin lather 250 times. 

2. Softens the beard in one minute. 

3. Maintains its creamy fullness for 

ten minutes on the face. 

4. Seong bubbles hold the hairs erect 

for cutting. 

5. Fine after-effects due to palm and 

olive oil content. 

Perhay resent shaving method 
sacibestacd yer there ay bea better 
way. In fairness to yourself—and to us 
who undertake to please you in one 
‘week—won't you mail the coupon now 
for the test we offer? 


‘To.add the final wooch ro shaving luxury, we 
Rive crested Pleclive After Shaving Toe 
‘Specially for men. Toy the sample we are 
Scadine fe with the tube of Shaving Cream, 


7 SHAVES FREE 
snd a an of Palootve After Shaving Tale 
‘Simply insere your name and address and 
mail to Palmolive, Dept. B- 3097 593 

Fifth Ave, New York Giry. 


a 


You have either reached a page that is unavailable for viewing or reached your viewing limit for this 
book. 
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Awning Frame Supports 


Vines Over Windows The best-paying 
investment I ever made 
-a 2° stamp” 


HEN invest hundreds of 

dollars, I look for a safe 
seven per cent return on my 
money. I want dividends, and a 
‘minimum of isk.’The same 
applied when I decided to buy 
a car—I wanted dividends in 
pleasure and troublefree per- 
formance, without too great 
risk. Itaw this free booklet ad- 
vertised, "How to Judge a Used 
Car,” and figuring that I couldn't 
go wrong for only a 2c stamp, I 
sent for it. That 2c stamp has 
been the best-paying investment 
Tevermade—becauseitnotonly 
saved me about $2000n my car s 
original cost but it told me how 
to buy a used car wisely!” 

You will find the 2c stamp 
You use to get your free copy of 
“How to Judge a Used Car” just 
as good an investment! It tells 
you trade secrets. It illustrates, 
Ai Sclstaer sonst which are |] in 32 pages of interesting text 


he adapted to single 
windows, groupe, For fat 
rowing annuals such na_toring. glory 
find Japanese hop, the framework can 
he built uf 1 by Tin, and 3g by 1 

itripn. Por the. heavier perennial such 


solid ar CERTIFIED CARS have been and pictares; just wh 
ights, should Properly reconditioned, and carry pray ope hat = look 
he completely assembled on the ground Soday guarantee for replacement of for in the used car you buy— 


anda chicken wire stretched defective parts and free service on ade what speedometer readings 


jenmenes “ 4 
‘mean, how to avoid "orphans, 

wi secure Ernie ay lin faved what code prices me 
re vertical sted fx a em eb set a fair price on a used car 
‘on the purchase of Say other carn offered by a friend, and a host 


ofotherimportant pointsinused 
car buying, Send today for your 
free copy—spend 2c and avoid 
$200 mistakes! 


Hinges Support a Swing 


EAVY strap oeaneao 
hinges “make eA 
good bearings for a 
porch oF a basement 
Swing. Bend one 
feat of each hinge 
4 shown to form 
& hook and, then 


[ su srupenarcen conronaric 
| Dept. 169 South Bend, Indias 
if Please send me copy of How to Judge a Used Car” 


F AMERICA 


to be suspended. 


EH} 


STUDEBAKER. 


$$ Builder of Champions ——$—$—= 


rings in the chain to slip over the hook- 
Tike members of the hinge-R.H. Perr. 
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I eer a 


Listed 


before winter comes! 


EFORE winter comes again, investigate the low cost of oil heating 
offered you by Williams DistOMatic. Resolve now not to spend the 
next six months as a slave to your furnace. Do away with back-breaking 
work sod worry by taking of 
vantage of this special offer to 
tall Williams Dist-O-Matic 
in your present boiler or fur- 
nace for only a small down 
paymen 


‘as Standard by Underwriters’ Laboratories 


Doaway with coaland ashes 
forever. Build a workshop or 
a recreation room where the 
coal bin was. Let Williams 
Dist-O-Matic automatically ire 
your furnace. A thermostat— 
‘et to your preferred tempera- 
ture— maintains even, health- 
ful warmth in all rooms, at all 
times in all weathers. 
DistOMatic is built and 
by Williams OiL0- 


Matic—whose oil burners are 
Ww heating more than 90,000 
nes! For co 
tion on Dist 


average 
this coupon now. 


Hear Williams Radio Programs 
Twice a Week 


iam Oil-O-Matics. WIZ, WGN and 
Eastern Daylight Time. Friday nigh 
hicugo, 3049.00 Central Day 


Tis 


Wintiams O1-O-Marte Heartne Conronatton, Bloomington, Ilinois | 


Send fur this interesting Free 


| 


Y ver | 


\ work erwoers 
\ Gaga 


Witamas O:-0- Matic Heating Corporatina ves 
‘Winmiaton, Maia 

‘Please send me mithoat obligation yout iterstog booklet ox Witla 
(1 Hest "Hewt Wihowe Work ee Worry” 
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Child’s Towel Rack 
Supported by Two 
Elephant Heads 


By Epwaro T. Payson 


La es of lumber and 
little paint, « novel and useful 
accessory for the nursery can be made—a 
towel rack which may induce even a stoall 
boy to wash his face. 
ist cut out two elephant heads from 
clear pieces of hardwood. ‘The 
heads may be sine by ening 
the construction squares, 
size is obtained by reprod 
| tern in 44-in. squares 
After layis 6 fig 
it is best to bore the 35 
efore sawing out th 


Driving Glazier’s Points 


arent 
others who 


fre 
y have to 


windows 
and doors will find 
‘a mallet made as 
JE" illustrated of co 
siderable help i 
slazier's 


Should fit_ rather 
loosely s0 that the 
head ‘will lie fat. 

it. W. Swore, 


smooth surfaces, 
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GEORGE WHITE tells fain Aeoryy 


What You Can Make 
of Plywood Cases 
By Hanoww P. Stax 

PEXYOOD racking cues, are an 

‘excellent source of material for the 
ihome craftsman. ‘The stock seems mainly 
tobe oak, maple, beh, and poplar. “As & 
rule in the writer's locality the purchase 

of w ease is from thir to fity cents 
jywood is not made quite as 
tatock of thts kind 


a will produce 
y good sides that will answer 


Jews, each of which 
sides with a p 
plywood sides. ‘Th 


oo cm 


Private 


‘Suapendad from the fet floor beans i the cl: 

lar this packing cate forms m tot cabinet. 

grooves after glue had heen applied. 
nted a flat gr 


out of packing eases, 
‘The best way to remove the plywood 
from the frame is to use a fine saw 

around the frame on the inside. sacrificing. 
the little left on the frame in order to get 
out the sheet in good shape. In select 
in eases at the store, lok for ses which 


amination and look for 
ree from many waves 

In the construction of particular work 
it is best to use regular cabinet plywood 
for the exposed surfaces that are to receive 
‘afine polished finish. For thebacks, drawer 
bottoms, partitions, and any less conspicu- 


cous sections, the (Continue! on page 120) 


those new triple-cool MENTHOL-ICED SHAVES” 


rceens cbesin mel sows 
isn’t exactly the best thing in the 
‘world for one’s temper. And so 1 try 
to save my nerves as much as I can. 
That's why I like your new Menthol- 
iced. Te gives me a good quick shave. 
‘The cool tingle of the menthol is like a 

ys Jim, my razor blade 
seems keener and it certainly keeps its 
tdge longer when T have & Mlennen 


‘Twe Yous Mans Suave, 
Menthol-iced really does something 

Skin specialists agree 
nes tired facial nerves, 


hat it (2) 


MENNE 


(2) heals minute shaving abrasi 
(G) protects the skin, .. Try this young 
mats shave, At any druggist! 

2 Tyres or MENNi 
Mennen is the only manufacturer who 
makes two kinds of shaving cream. 
First, Mennen without menthol—for 
years the smooth shave standby of 
nillions of men. Now—Menthol-iced 
for those who want the extra thrill of 
menthol. Both creams have dermutation 
—the exclusive Mennen process. of 
softening the beard, lubricating the 
blade and toning the skin. Both creams 
lather freely in any kind of water. 


SHAVING 
CREAMS 


TWO KINDS—MENTHOL-ICED AND WITHOUT MENTHOL 


TALC TALKS by Jim Henry 


your hide is, brother, 


‘Bad gtr. So Mennen makes this special 


‘SPECIAL BARGAIN 
want 2 bargain, get the 
Mennen After Shave Spc 

‘Contains fll soc tube of Skin Balm with spe- 
al Se Talcum foe Men, both for half-a-dellar 


it meade protection against weather, kore 
cum for men. 
for Men doesn't show. Neutral tint—that's 


sft, pre, slightly mesticated ton Absorbs moisture and 


shin.” Coning, soothing! 
Big size ean for 2 quarter or, if you 
rer’s size frce by buying the Rew 


| smi 


‘Mennee Salem 


New in 
Construction 


Stanley 
“100 Plus” 
Chisel 


With its Head, Shank, Ferrule 
and Blade forged complete, the 
Stanley 100 plus 
Chisel presents a 
new idea in con- 
struction. 


Because there 
are no mech- 
anical joints, 

ablow struck 
on the head 
is transmit- 
ted to the 
cuttingedge 

with undi- 

minished 

force. 


The han- 
dle also is 
new. It is 
made of an 


indestructible 
rubber com- 
position, amat- 
erialwhich pos- 
sesses unusual 
resistance to 
breakage and is 
not affected by 
heat or moisture. 
In appearance it 
closely resembles 
highly pol polished 
tropical 
The combination of 
these new features in. 
construction pro- 
duces chisels that will 
withstand the most 
severe use. 


Ask your hardware 
dealer to show you the 
Stanley 100 plus chisel. 


THE STANLEY RULE AND 
LEVEL PLANT 
New Britain, Conn. 
STANLEY TOOLS 


The Choice of Most Carpenters 
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For safe 
in ieee 


wear a PAL 


Casein Glue Fastens Hems 
of Yacht Model Sails 


ALTHOCGH 1 spent many 


‘an amateur yachtsman and have 
sailed practically “everything this side 


there is in navigating the larger craft. In 
this connection I 
should like to offer 
| a suggestion that 
may-savethemodel 
yachtsman much 
tedious sewing. In- 
stead of hemming 
the sails in the 
orthodox fashion, 
I paste over the 
with thick 
casein glue, using 
a long brass ruler 
to keep the edges 
| perfectly straight 
Another good stunt is to 
looped cord for the vertical edge; . 
the cord can be run all the way around if 
desirable. 


tween two p ATHLETIC 
alue is entirely dry, press the ru supe 
firmly and snugly against the rop babble 


sides so that the bulge will not app 
iy on one side. ‘It is well to sew the 
foot and a few inches of the clew 
sewing machine as an added precaution 
‘Casein glue ean be had from some hard 
ware and paint dealers and often from 
woodworking plants It does not stain 
the sails.—J. G. Paar, | 


ing Plywood Cases 


A faulty dive . .. an awkward kick 
| when swimming’. . . and suddenly, 
pain... the paralyzing of a 
wrenched cord. ithe water, 
thar's a dangerous situation, unless 
help is near. 


BA fr mpc on ony 
ep ep ig 
ae ‘supporter ... . snug where it should 


cases provide far leas expeasive plywood. 
My first console radio 


ty ees pu prcptndowell sce dere eee 
| Ktali'diug stores. .one dollar. {Price 
| Mighely bigber tw Canada} 


Bauer & Black 


A Divs of the Kendall Co 
Also makers of the famous O=P=C 
For 40 years the leading suspensory for 


plywood panel ai 
id what cout b i 


be simpler? 
plywood: Keep 
ough much of it 


separate daunp place. Tt is well 

ion acing rend as to a the 
‘Wes out an lay the sheets flat, one ont 

of the other, in'a warm, dey place, vik 

toands upon thetn for ‘weight, 

warped pee of 

taleat the frame 


possible. In sawing plywood place 
4 wide, flat surface, like a large, 5 
top box free from nails, and make the 
start and finish of the eut by cutting into 
the box as well as the plywood, in such a 
sray' as to prevent splintering’ the plies 

‘One very good use to which T have put 
a plywood case is that of making a dust~ 
proof “crib” for my tools and. special 
Inaterials. hinged the cover of the box | 
to form a door. added a lock, and painted 
the whole a dark gray to keep Out the 
dampness. ‘This “e is hung from 
the floor timbers in my cellar shop. 


CAMPBELL'S 
Electric 


Exerciser 
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| tacastie weit "Sharp tools do it easier 
better ae quicker.” 


William W. Klenke 
Shop instructor in 
the Technical De- 
partment of Central 
and Manual Train- 
ing High School, 
New 


ky 
‘Author of several 
textbooks onWood- 
Turning. 


do for the blocks. These 

light brown. ‘The reef points and. bunt 

lines are drawn wi acil on the sails 
painted a alightly | 


feen years of that pei 


ot tin a 
Teves Sours Diet eter 
Ii the branche 


lags) 2 at the gaff, the 
wish ensign. ‘They-are best painted 


CARBORUNDUM BRAND 


SHARPENING STONES 


Sold by Hardware Dealers Everywhere 


© al 
the front of the case. Weal 4 
sgreen oak, of other dark stain is suitable The CARBORUNDUM Company 
‘Niagara Falls, N.Y. 
Canadian CARBORUNDUM Co, Ltd. 


‘iagars Fala, Ont 


‘The model with hall, deck Stings 
‘Note expeinlly the arrangement of the Sy 
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a 


-andnow | 
Aircral 
| Wrenc! 


pioneered by 
the first make! 
of drop-forged 
wrenches in 
America. 


° 


New wrench-problems 
in the air! Nuts to be 
reached where a wrench 
never reached before. 


So 60 years of seasoned 
| wrench-craft is brought 

to focus on airerart 
‘specials —ot which 
the above tool is one. 


Forged to fit the needs 
of a new industry, just 
as 
wrenches for every new 
industry for more than 
a half-century. 


Tnaulre af your Jobber, or write 


The SPENCER 
GS a 
ard 


sitors always weleome 


New York: 11 Park Place 
lcaben 50 W. Washington Bled. 


c 


Be S" has developed 


POPULAR 


CIENC 


E MONTHLY 


Ways to Catch More Fish 


{forced into the flesh, do not attempt to pall 

‘out; push iton through so that it cores out 
‘as near the place where it entered as pombe. 
‘Then treat the wound at once with inline oF 
smereurachroe 

‘Never string fish through the'gills If the 
string is passed through both lips, the fs wil 
remain alive longer, but the mest humane way 
is to kill them immediately and cover wil 

cist moss, water grass oF a punny sack 


Hooke are sharpened 
‘with either « Ble or 


should be killed, 
Sometimes « hooked fish becomes entangled 
in the grass [tis unwise to pull om the line fa 
‘may break 
ime out 
If your line becomes snared and its neces 
sary to break it, do not do s0 by pulliog = 

that "Take the | 


Never bait- or fy-cast with three or more in 

baat. Someone fs likely to get hooked and 

Painfully hurt. | 
Fishermen or hunters often 

serve an unusual atch. Fish o 


nal gave 
Should he sent to s taxidermist enti and well, 


ico it pratbleeherwse, plenty of at ms 
bbe worked into the eyes, mouth, th 
ttril. Fish can be packed in 
‘avust, with the mouth, gullet, and gills well 
flea wil sal 

‘The true sportsman—and every Ssherman 
should he one—-posts himself om the Bah and 
ferme laws of the state or province in which he 
fishing. and then observes them. He kills 


| only for sport, and respects sine and bag limits 


Homemade Curve Ruler 


A stip of lend. « spiral spring. and a lenges 
‘i rer tubing form thie Reible curve ruler. 


5 of ship and yacht models a | 
well andrafemen wha hive to draw many 
large irregular curves. will Gad. particularly 
wcial s curve ruler made as shown from & 
icogth of chemit’s rubber tubing of 34 in 
and 35 in. eutde diameter» temcent 
ot Spring, apd = 
Srp of lend ‘et rom the edge of = p 
Sheet ‘ead. The spring should be ‘stretched 
saintly to redute ts attics before being 
inserted in the tubing J. P | 


Srerewnen, 1929 


Astonishing hac « perfect 
perch a the wall 
Melt © with Rut 
tend Pare And 30 
any rouse! Jusemix with ware, 
then Bl che crack or hole: Any 
At ail paint, wulkpaper 

Be sare you 
Bet Rutland Patching laser, 
fade by Rotland Fire Clay Co. 
Rurland, Vermont 


as laste 


hardware stores, 


Potchian 


DO BETTER, FASTER WORK WITH 


H&A 


SAW fh 


-USE THIS COUR ON: 


BU ILD Arie, 


sottainkrthhne 
arene shined Roady 
Sey eSee ermal 


Adivs 
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"| Cards That Rise = Magic 


Centon from page 100 


tina vase likes shot when s theesd a palled. 
so that it engages the back of the rear 

raises the curl to be pr 
he repeated with ay many 


The pistol 
writ paper ernst on tin tay 
ie eep enough to concent strong rat trap 
Fiveted to ite The trap as 8 thread fastene 
th the release. When the spectator firey the 
Atlant pulls the thread apd releases the 
trap ers the vse. "The tray shoul 
tre placed on a stan above the eye level of the 
dence sn that the renkne mechanism will 
he ee 


Clamping Fruit Jar Caps 


FORMING THE 


i up fruits in lass jars of 
ted because the cap is not held 
‘against the rubber ring. ‘This 
iy can be remesied by giving 
wies a light offset with 1 pair of 


fers A. Unger, 


driving 
of the handle 


sometimes experience trou- | 


POPULAR § 


MONTHLY 


FINALLY— 
finish the job with 


Aqua Velva 
for 


After-Shaving! 


| When the razor is laid down, the lather washed off (and the face 
still moist) put on Aqua Velva. Then, the day’s begun, 
sparkle! 


with a 


* 
{| Aqua Velva was made for after-shaving. Just for that, Many 
years of study and experiment are blended in its tingling coolness. 
Ic meets certain definite needs of the newly shaven skin; needs that 
our research makes us well aware of. And every skin is the better 
for its stimulating touch. 


4 Aqua Velva makes the skin 
feel awake, alive, It cares for 
tiny nicks and cuts (often 
there, though mostly unseen). 
Mildly and pleasantly astrin- 
gent, ittends toward firmness, 
| away from fabbiness. Guards 
againsc dust and germs. Con- 
serves the skin's natural mois- 
ture, and so keeps it flexible, 
comfortable, Fit! 


The last touch in sensible 
good grooming for millions 
| of men today, Aqua Velva de- 
serves a place on your bath- 
room shelf. Take a bottle 
home tonight. Small chance 
you'll be without it agai 


Seesbeehe Pew anal elon oc a eee Tl Sine by advent 
Depe! P5391 The Walliams Co" Ciasoabury. Coan 


Williams Aqua Velva 
For use after shaving 


: = 
| Reproducing an Old Clock | \— we 5 
Covinnl tom ue 89 ~ tens 
forthe insertion ofthe backboard. The front 2 
Sipe ore city: 

"Te tap board of the ons sud the base are 
dowsled or tinned to the sor, bt sores a8 
the tp and bottom are etter. Te tp board 
ie aket rounded over, ‘The beached fe ude 
Sr pine with's molding fastened to the font 
Sgelteene 

Ki cock orwer and ot the lop l= worden 
Mack Thy 1 by 13a te din De enter 
third pee 11 by Sa Between them the 
seull wade of SE, wahogsay vemos, Under 
tie bewbonrd ats the best sully whisk are 


makes accurate made the arts the ane mah 
tomer are mitered and. oumber of pine 

in worl blocks or cleats are jin the angles fe 
ots a tala ad Manis agi’ "Cet way or eer toe 


inside exiges ofall the scrolls, a 34-in. bevel 
being about right 


‘There are dozens of jobs on 


Iwhich you maa goo! compass 
those rao hookop diagrams 
‘an bemade mich neater with fe, 
for inwance, Accurate circles ar¢ 
feed 10 indicate lighting out 
{ets No end ro its workroom 
wes! 

Now you can have an act 
compass without buying a set 
‘cumbersome, ©; atve ahr 
Snstraments’ ‘This Estebroo 
{Compas iso stall cha iscems 
Iike's toy. Tei very nespen> 
sive, yet amatiogly preci. 


Chips Fall 


THE chips made by a knife 
blade tell the story ofits guak 
ity better than the knife itself. 
Smooth and clean chips mean true 
Kemper and Keen edges while 
land ragged chips indicate an eatied 
ifereat condition. . 


Door 
Mahasany tence or idee 
Mahogany veneer frends 
Matkcrnay veneer for vow 


tard and whittle away, Te won't take 
‘ou long to find ove that each blade 
Ives upto the smooth, clean-cut 
jab its appearance indicares. 
The R1#23 Remington Pocket Knife 
is moderately priced, bue ie will turn 
the cone at Gue'the cleanest and smoodbest sort 
Each ove is set in place Sf'a'cyeting’ job that will convince 


lars are plain except 
atte 


inut edge tthe nse ou of is gual. Te bas. the usa 
cin sok, with mic Remington dish none better 1 
Note the directi ‘ a : 


of the dandy in every way. 
See Ris23 at your dealer's, or if 
haso’t icin stock, send his name 


ferain of the face veneer. The don 
igen smal ices of bran a 


eH 


efrerial Elites Suging | techn and ene te he dor atonal be ore 
inthe paper wih consequent in- Sew ts eek cara pore promptiy 
foo pmol wae mg vot 4 The three urnaments should be of brass and 


the design shows. Capiss eve av REMINGTON ARMS COMPANY, Inc. 
yaabe ie tara Orighnaters of Klasubort Ammunition 


25 Broadway ‘New York Cley 


finches or ceatimetees. Makes 
true circles from $4" to 8” dia 
meters. Withslide reversed radius 


rly gona: 


ee 
Seay poe or f a 
be case behind ‘the MN, 
vi sp ox he srg emimnglon, , 
sent lar pea wed i e 
at all_seationers—or send stened inside toy suppor choc 

direct co Eerbeook Pen Co, saad the pact the ete 

Camden, N, J. We will mail staining the case, do not use 

posepaid oo receipe of cola, ‘a red mahogany sts ‘A brown shade is far . 
money order or stamps. better and more like the original case. The 


face of the thes Wonk whe tp 
Almac black in color, offering a pleasing Com 
THE NEW trast with the scroll material. Terry also made 
Use clocks with, the ponte vencered. with 
‘sliswood or eaple 
‘One cont of bev raahogany ol tain (not 
arash stain, fllowed bys wach coat of th 
of arninh wil pe 


COMPASS Me. Reyant hae prepare it of dea 


| em in clock movements, brasses, veneer 
| panels, snd other supplies. ‘This will | £ Qor te pare ogni 
| Sttped ‘and Teeaddfecced crnelope: qFiXMOUTH ROCK SOUAB COMPANY mq 


front srt 


ut streee. Metrgne Mlahlande, Mansachonett 
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Simple Angular Set-Ups THRE SIMPLIFIED 


(Contd rom re 2 
ice GRAFLEX 
tray a't a ee We The Camera for Pictures 

: | That Are Hard To Get 


fixed distance L equal to some whol 


corresponding hei 
ir ne shown 
‘ih 


| Bae full tilt... mallets 
slashing, puck zipping across the turf—polo. 
Swiftest of sports. Too swift for even the prac- 
ticed eye of an artist to eatch the details—but 
not too swift for a Graflex. 

There’s only one camera for such pictures 
—the Graflex! Incredible speed. Absolute cer- 
tainty of focus. The camera to which no pic- 
ture is impossible. It eliminates guesswork. 

nigocy 
Graflex “Series B”, 3%'x 4%", speed up to 1/1000 
second—$80. . Other models $85 to $375. 


his fac is frequently 
hi disaligniment of 


FEATURED BY THE BEST DEALER EVERYWHERE 


img done ‘on the magnet 
ci oa meant of square, although f 


ROCHESTER, NEW YORK 


ENCE MONTHLY 135 


Depending on 

What Kind of 

Pipe Wrench 
You Want 


Improved 
and 
Mightier 


TRIMO 


All Steel 
for Strength—Re- 
laceable Jaws for 
ifetime Wear — 
‘The pre-eminent 
leader among 
wrenches for ser 
vice, safety and 
strength. 


e 


The SANDO 
STILLSON 


a finely made orig- | 
inal pattern Still- 

son built for heavy 
duty with an extra 
frame and jaw bear- 
ing. Identify it 
by its blue handle. 


= 


| 


The MOROCO 
Popular 
STILLSON 


a leader for gen- 
eral use where a 
good Stillson is re- 
quired. Finely fin- 
ished and service- 
able. The Moroco 
handle is green. 


Let your hardware deal. 
er fill your pipe wrench 
heeds with one of these 
TRIMONT produets. 
He can tell best which 
one is suited to you. 


TRIMONT MFG. CO., INC. 
Roxbury (Boston), Mass. 


(ot 
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How to Prepare a Lathe 
nding Drum 
3 ANDPAPERING the exges of boar 


Educational, entereaining, this 
fine microscope helps. ail to 
Know life ehat can't be seen 


iC nate the pol 


ut the spur center 50 


Tigers 
Sei aceme 
7 


ge 


LENE 
hee 
& 


tory, Precine opt. 
cal gaalities 


FACTORY PRICES! 
31 JEWEL~Thin M 


creep Cut the sandpaper at wide 


ong and have it hog enouigh to fold 


ng them when 
pertient for small w 

the combination 
| machine-table vise as 
ef the vises 


The Real Estate 
Educator 


A most comprehensive yet concise 
arrangement of useful facts about 
buying, selling, leasing and sub-letting 
of Real Estate, contracting, for erece 
tion or repairs, mortgaging, transfer- 
ring, insuring, etc. 

256 pp. Price $2.00, postpaid. 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N.Y 


many difficult and delicate parts 
dled om the grinder, mil 


nay’ be sed with the samme hase. 
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A Lockheed Model 


Me Longer-Lasting Shave 
aust: | Spares Embarrassment 


‘windows with a. very 
rasoe blade. Draw the 
‘with pencil 

shell without fittings should weigh 


enired thickness. Mal 
feud with a bamboo 


Here’s a new way to shave closer 
—to get a shave that lasts longer. 


formers ahauld have a hole atleast 1 by 
144 in, to allow the rubber motor to pas 
‘two halves of the body’ together. 


sfaction . . . to realize in the 
hat your morning shave has 


a close shave has bee FREE! 


Make the elevator, rudder, and fi units, ane 
cover the surfaces with qoldbeater's skin. After 
the akin bas. been cemented. and. trimmed 
Thrace the elevator 
es so that they will 
De held flat while the ski shins 
‘Make the dummy Wasp engin 
‘ack, Attach the tail skid. ut 
the body parallel to the center lin 
1m at place 014 in, hong fo 


gate chemists with A whole week's 
ble lather, the kind that 
yet down to the roots of the beard 


for a close shave. 


‘mail the 
ihetow 


nd moisten it p 


So why run any risk of an unshaver 


the hich begin 
Sin ot the body 
See eee are Compare with ordinary lather 
Bite in front a where the wing Ts 89 BE "Them herup with Colgate’, 
mounted” rend” for the installation of the 

ly, for the imallation of the | wo things happen: 1. ‘The soap in th 


film that covers | 


2, Billions of tiny, moisture- 


ingia the topolthebady | lather breaks up the « 
tl the wing iy ready. Apply cement to he cach ya 
owe of the fuselage to stiffen it 

‘A standard type bearing is mounted 0 
motor alick M4 in, square and only @ in. | beard 
Tony.” ‘The sticks fe (Crating £28 se 


‘a | laden bubbles seep down through y 


i your beard gets m casier 
List of Materials to cut and pliable... scientifically s 
tened right down at the base...then your 


2 pes. 134 hy 4 by 19 in, balsa wood for the 
arly ir can do its best work 

V pe T by 13g by 124 im. for rear fuselage 

Better grooming—the utmost in shaving 


comfort. A world of critical men, after 


various experiments with big bubble 
lathers, have found that Colgate’s is 
supreme, You, too, willagree. Let us help 


below, 


edging you in 
8 pea, Hy by 14 by 20 in. balan 

tibs of elevator ata ruikler 

2 pen By by 2h im, square halt foe whit 

to turn the wheels or two very light 

iit oe alumni 


rel earings 
ins or two heavy 
foe 

hy 20 in, an 
by 20 fn, balsa 
1 pe, 6 in, square of th 


tolorles cell 
may be used) 
T- or 20. bottle entks for dummy 


cylinders 


nom pits for 


ws 
h of small radio spaghetti tubing 
fur manifold pipes 

1 pe. Bg by 186 by 814 in. bala for propel: 


I washers for propeller shaft 
“can of ambroid or eellloid type 
One Toon, bottle paper cement 

One white goldbeater's akin for covering | 


‘control surfaces (Japanese tie may 
bye use instead) 

Ove propeller bearing. 

Ape. Me by He by in bala for tal aki 

pe Btn square bal 10 fo lng for 


128 


150,000 MILES 
IN 7 YEARS 

—never without a I-Ib. can of 

SMOOTH-ON No. 1 

INTINUOUS Tourist” Craw- 

ford, as he is described in the 
N. Y. Times, has been at it in this 
flivver since 19: ria, China, 
Indo-China, India, Africa and Aus- 
tralia—and’ has found Smooth-On 
No, 1 indispensable for emergency re- 
pairs. Mr. Crawford says that in 
rattling over ice in Siberia, and else- 
where on rough stretches without 
roads, Smooth-On No. 1 was the only 
thing that would keep the nuts and 
grease cups tight. Time and again 
he has stopped radiator leaks with 
Smooth-On, and in a wilderness, in 
Indo-China, when the circulating 
pump broke, a repair contraption 
made from ‘string and Smooth-On 
No. 1 enabled him to get his ear back 
to civilization. 

In Mr. Crawford's ease, not one 
extra pound of weight ean be carried, 
but he would never take the chane 
af an ithout Smooth-On. 

that cam be made. perfectly 

ping Teak 
i oF stave pipes, mendi 

freaks oF leaks in furnaces afd 

Toller, radiators, tanks, sinks, pots and 

pails, making loowe handles tight on 

las, knives, hammers, brushes, drawers, 

te, tightening loose hooks, lock, 
‘toot knobs, ete 

On the Automohile:—Making cracked water 

Jackets andompe, goad a new, stopping 

eas. in radiat 


. 
pt jim eae 
cat pipe and tonneas 
heater, tightening tome 
ght pot Keepin 
or us 


‘To get perfect remus 
Write tous for and use 
ie. Smooth-On “Repair 
Book. Free if you re 
turn ibe eoupon 
Get Somoth-On No. 1 in 
ey tbo Ob, tina 
f eny hardeare sore or 
if neta hve rom 


‘Write for 
FREE BOOK 


Adres 


POPULAR SC 


ENCE MONTHLY 
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| Bsc" 


Nemporerily with staples or balee plogs 


igh on tie bol 
shown, 

sive the propeller three © 
‘ith a Tight sandpapering between coat, 
face the propel ery es 


To aid those who have had little e: 
gerience in building model airplanes, 

Johnstone has prepared some ad~ 
ditional notes and suggestions. These 
will be furnished free to anyone who 
sends ‘addressed. and. stam| 
envel ‘asks for Home Workshop 
Hutter r 


...A New IDEAL 
Model Airplane 


The 
“American Eagle” 


Construction 
Set $2.50 


Andy Sannella 
2° Talks to Reed Players. 
Get this Free Book! 


da aS ae 


1. GERSTNER & SOKS 


Sepreunen, 1929 


How to Build Our Screen 
Grid Distance Getter 
(Continued fom moe 72) 


the center, between shiekls Nos. 2 and 3 
“The nest job is to make the subpanc! on 
twhich the screen grid tube sockets are mounted 
‘This can be thin wood, plywood, or, i you 
prefer, bakelite ‘The eanct' dimensions re 
important 0 Tong as it occupies about the 
pace shown in Figure 1. This subpanel 
Heald be mounted om the end of long No. 6-32 
tuachive screws pamed Uhrough the bottom ef 
the base, with nuts on the screws to hold the 
pane! in place, The top of the subpanel should 
Fercavered with thin sheet aluminum or thin 
sheet bras, or even thin sheet irom if no other 
thaterial i available. In fact, trom bust as 
mt at thin point fa the cleat as any other 
feral. Four’ Y-type sockets should be 
mn on the ab 


mounted in th 


panel, with t 
toward 
P' terminal through holes drilled ia the sub- 
panel, Use lange holes (inch is satisfactory), 
find be sire that the hole through the alum 
‘num is slightly larger than the hole through 
the wood oF bakelite, 0 that there will be mi 
chance of 1 short circuit. Mount condensers 
C0 and C10, as indieated, on top of the sub- 
panel, using one of the ews for 
{ene conslensers to mor 
id resistance M..These resistances 
ped underneath the subpanel. By 
‘one end of ench of these res 
eted to the aluminum shield by 
y of the m screw. ‘The other end 
‘of each one of these resistances should be con 
heeted respectively to the K terminal of the 
first socket and the K terminal of the second 
socket, realing from the left in Figures 1 and & 
esistance If should be mounted by means of 
16-88 bolt in approximately the same manner 
between the second and third sockets so that 
its fren end is close to the K terminal of the 
third pocket. 


ESISTANCES Rj, Ri 
ten tothe baseboard 
panel an ens of each of th 
nected together and to t 
‘oT potentiometer fe 

femove the subpane, complete the filament 
wiring, and solder leads to the other socket 
Teriminals m0 that you can connect in place 
tfter the mubpanel fins been bolted down. ‘Now 
‘mount the remaining by-pass condensers on the 
tibrbase and also the Tadiofrequeney choke 
foil Djs, "The tube shields i they ae of the 
lth 

ced the large ent 
open Be wire that You teeters al 
ih so thatthe tube shields can be lipped 


‘alot must be eut 
‘each tube shield to 
tallow the plate leads to be brought out ia the 
‘oll spring shiekd. If you cannot obtain the 
necessary brass coil springs for shielding, use 


per tubiny. end to shape. Yon 


tindinary co 


at the top and 
the plate lead from ‘the bottom of the tube 
shield also shielded by the brass spring or 
Copper tubing. ‘There is, therefore, no possible 
chance for capacity coupling between the plate 
fand control grid leads of any of the tubes 


Wiring the Receiver 
HE ft jo st connect the tuning exis 
ik ie babe consumers tat ie so 

ples the egusecite te ele ai, Bt, sable 

aioe Giyenl” pucks 


letely over the sockets to make contact | 
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This is the telephone’s job and goal 


An Advertisement of the 
American Telephone and Telegraph Company 


Tue United States is de- 
veloping a new civilization, 

The telephone is an indis- 
pensable element in it. The Bell 
System is building ahead of the 
growth of this civilization. In 1929 
the telephone budget for land and 
buildings is 54 million dollars, with 
new buildings rising in 200 cities. 
New equipment for central offices 
will cost 142 millions; exchange 
lines 120 millions; toll lines 119 
millions. The Bell System's total 
expenditure for plant and service 
improvements this year will be 559 
million dollars. 


This outlay is required 

because the telephone is a 

universal servant of thi 
democracy. Business uses it to ere- 
‘ate more prosperity. Homes use it 
for comfort and protection, for 
keeping friendships alive and en- 
riching life. Its general use enables 
each personality to extend itself 
without regard to distance. 

The telephone ideal is that 
anyone, anywhere, shall be able 
to talk quickly and at reasonable 
cost with anyone, anywhere else, 
There is no standing still in the 
Bell System. 


Boice Bargains Can't Be Beat 


Send 10¢ in stamps.or cain for Boice's 
® eseribing the finest colt 
Ieetion of Bench Woodworking Machines 


Bench Circular Saws, 12-inch 


Intest catalog, 


Kow 
Pay 


4° Hand Jointer 


‘offered. Boice-Crane 


‘and It-inch Band 
Saws, Sinch 
Jointer, Lathes, 
Jig Saw, and Books of 
Designs. 


‘Termpe, ome {252 
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They had to build 
a new kind of set 
around this tube 


When CeCo developed the now fa- 
mous A. C. Screen Grid Tube in 
April, 1928, ie was merely an experi- 
imental product Before it could be 
tied set manufacturers had to be in- 
terested in its furure possibilities, 
They were quick to respond. Now, 
almost every manufacturer is building 
fets around this tube. 

‘Briefly, the chief diference berween 
the Screen Grid tube and the conven 
tional radio tube is ewo circular 
screens, 0% 
and the plate, and ehe other ousside 


Femoves the greatest stumbling- 
block t0 the development of more 
With 
Reid tube the amplification step- 
‘up conservatively is raised from 6 
0 at least 25 and more per stage. 
‘This reduction of capacity has many 
advantages, both from the point of 
view of the set manufacturer in sim 
pling his secs and from that of 
the user in getting clearer and beter 
reproduction. 
the next time you buy tubes try 
CeCo's and see if they do not give 
you clearer, sharper reception, greater 
ityvand longer lie. 


CeCo 


Manufacturing 


Company, Inc. 
PROVIDENCE, R. I. 


‘Licensed under patentsand aplicaions of 
the Radio Corporation of America, the 
General Face Company, and the Wese 
Jaghouse Electric and Manufacturing Co. 


There is a CeCo tube 
for every kind of set 


How to Build Our Sereen 
Grid Distance Getter 


Frequency choke coils D 


j D2, and the by-pass 
Refer to the 


i. 2. 
‘When sou have completed these connections 
ke the back side of the shield which houses 
‘culls A, BY and dril a hole forthe control grid 
iead to the frst tube. This should take the 
form of a slot near the top edge, ax clearly 
shown in the illustrations in Figures I and 6, 
‘Abo ‘drill « hole for the antenna lead wire. 
Now take the side of the shield that houses 
‘nile 42,2 tha is 


same shield and cut 
the control grid lead 
om for the plate lead, 
ve to be quite large to allow the ahi 
rangement. Do the same for the third shield 
In the. shield 


leading to the heater terminals of the #27 tube 
socket, a hole lending to one terminal of choke 
Dj, atc « hole for a wire to the K terminal of 


ible leads atta 
‘and to the fixed condensers, and complete the 
ring acconling to the picture wiring din- 


Coenen to Amplifier 


FIGURE 7 shows » conventional tworatage 
udio amplifier which can be built as 
rate unit to be dsed with this receiver. 
‘only additional apparttus you will need 
will be m transformer to heat the filaments of 
the 224 nnd 27 tubes aad lao the ITU tube, 
Thane built or factory 

oer 


sheet metal can be 
Tour shields so that sehen they 
down thes” all will be 
strip can 


An extra 
‘oe brought out and connected to the 
‘sheet of aluminum of ather metal on Uhe sub- 


base. "Then the minu-B comnection can be 
made to any of the bolts that hold the sub- 
hbase in place. The wire lending from Dj should 
be connected to the P terminal of the first 

ransformer, of if you use only ane 


ote that the voltage 
Applied to the detector circuit is given at two 

ues, either 00 oF 180. If you use a two-stage 
plier ‘use 90 volts and. use a C= 
‘of 8 volts. If you use only the last or 
power amplifier stage, use 180 volts on the 
Setector circuit and a corresponding C-voltage 
of Ts 

While it is posible to obtain the necessary 
voltage to operate the power detector frat 
the Beliminator, it is simpler and more satis- 
factory to use a separate dry cell C-battery 
‘The positive terminal of this C-battery should 
be connected to the lead that is brought out 
from the cathode terminal of the 227 socket, 
tind the negative terminal of this C-battery 
sboald'be eget to the’ minus wire at 
Any point. No binding posts are used on this 
feceiver—the lead wires are brought out to 
bbe connected to the proper terminals of the B- 
climinatir rit (Contin om paz 13 
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Build Your 


SCREEN-GRID RADIO 


With HAMMARLUND 
PRODUCTS 


‘sqpnane" 
ane 


rea te 


Grid ie he biggent tube improves 
fuent of recent times, 
Some remarkably eificient sereen= 
rid cireuits are being featured by 
Sour favorite. magazines several 
Sf the best are built around Ham= 
‘munrlund condensers, coils; chokes, 
‘beemure the dealers 
Hamnariund pres 
minnufacture means reliability 


Write Dept. PS 9fur helpful 
lentes olson 


HAMMARLUND MFG. CO. 
ADLAG8 W, Bed St New York 


Fou Bettn Radic 
mmarlund 


PRODUCTS 


GET A HOBBY 


MAKE MODELS 
Start a Home wartste) 


itaderig athe ae ‘Tempering ing, 
ee spateur or professional 
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How to Build Our Screen 
Grid Distance Getter 
(Continued from page 130 


‘Alte you have the B connections properly 
sont a te soumacion mde ts Be soap 
Ber circuit with, ofcourse the loudspeaker 
connected, turn’ om the alternating. Curent 
‘upnly tothe filament heating transfer and 
to'the Beeliminator. ‘Then you will have to 

for a short period until the tubes wars 
{p to operating nition. ‘Dunin, ef nurse, 
insccomplshed by using tbe four dake You 


will find that the two center dials tune prac 
tically” alike, whereas the end dials ‘vary 
somewhat, 


Volume is controlled by: turning 


in this knob too far 


id start to squeal, "The most sen- 
sitive point for reception, of course, is just 
below where the reverver starts to squeal 


The Right Antenna 


‘outdoor antenna, usually’ not over fifty or 
seventy-five feet long. Use also the tap om the 
ts the most umber of 

ny ordinary loeat 


you need. In fact, even in un 
favorable Jocalties it ix posible to bring 
stant stations on an indoor antenna note 
ght ten fet long. Consequently, we sa 
‘ry the receiver int wih 
fn antenna, spy rung 
he wm, in ok lent eee a 
excenrvely poor conditions, try using & longer 
fintenna unlit you trike the tight fength. It 
Yow encounter ny diiatiesin sonata or 
‘any special advice or inform 
regard to adapting the receiver to your 
cular conditions address your letters 
Technical Editor, Porctan Sctmxce Morn, 
{881 Fourth Avenue, New York City 


Telephone Talk Is Tested 
by Queer Sentences 
B YOU should happen to, visit the Bell 
‘Telephone Tatra in ‘New York City, 
aad there overhear an engineer texphonis 
nO er eae 


yes and instr 
tructed for the purpose. 
hrases contain the five vowels and 


Phone from Ships at Sea 
OCEAN tewelers soon may tak ia mite 
‘coma to Ukr faie 684 Dowtnens ene 
citer ssbere. Hato. tshghees’ eapenat 
fer imtalled rewatly aboard the siemaiip 


Tevigthon ofthe United States Lines and a 
‘onfal.shipsinshore experiments were. con- 
ducted. "A regular marine telephone service 
Kppramie By iciof theAmersan 
and Telegraph Company: 

The ber pe of ceeceestntin wil be 
sqognlted By combination of Taio ant 
me. A. radio trnuniteraboar ship wil 

‘end the mid.ocean menage tom shore station, 


‘whence it will be relayed over telephone wires 


Filmes Beh 


nly cy within 
seaheas 
a each es ea 


Sees eats 
Grate acl se 
Siifeeeicrs ote 


Sent on 10 Days Trial 
Easy Terms 


‘A definite program for getting ahead financially will be found on 
‘age four of this issue. 


The Waco Wonder Shop 


“The Paris Wood 
pe 
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KEEP PACE 
WITH THE NEWESTI 


EVEREADY 
RAYTHEON 


TUBES FOR 


TELEVISION : 


AND TALKING PICTURES 


Vo 


Bveready Raytheon — Eveready 


Pel 

ARE OF PROVED 
DEPENDABILITY AND 

PERFORMANCE 


‘Tue Eveready Raytheon Kino-Lamp 
for television reception is the first 
tube developed commercially which 
will work with all systems. 

‘With its uniform glow over the 
entire plate. . . tested performance 

ong life + + . perfect reprodue~ 
tive qualities’. ".'. the Eveready 
Raytheon Kino-Lamp is a great step 
forward in television. 

‘The Eveready Raytheon Foto-Cell 
is a long-life transmitting tube for 
television. Used also for talking 
pictures. Made in two sizes, either 
hard vacuum or extra-sensitive gas- 
filled. 

Correspondence is invited from 
everyone interested in television. 
Foto-Cells to special specifications 
will be made at reasonable prices. 


NATIONAL CARBON CO., Inc. 
General Offices: New York, N. ¥. 


and Carbon 
Eorpsation 


Union eStbide 


EVEREADY 
RAYTHEON | 
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Scorching in My 
Horseless Carriage 
(Continent om poe 1) 


up you could count on having every other 
fautomobilist stop to ask if he could help, and 
ta be quite willing to. ‘There were not many 
‘ars; the whole thing’ was so new that owning 
‘one mace you a brother-in-arms to evers other 
‘owner, and the courtesies of the road that de- 
eloped were very pleasant. One place where 
itshowed was in dealing with horses. Automo- 
biles were unpopular among horse owners to 
put it mildly, and for the general promotion af 
Friendship you were careful not to make things 

horse coming 


thought of rar vile machine 
At first sight, the 1008 Studebaker looked a 
sod deal like the Casilla, but was larger and 
Its wheelbase was eigh 


while that at 
stall lamps ell 
‘permanent tonnean 
eaparison oth 
ih That can be bought 
in the mame money meting to tok 
about 


HE Buick is another example of what has 
‘happened. in "twenty-five 
$1,300"oF 50 will buy 8 car 
out everything that could be wanted. The 
1004 Baick was a fve-pamenger touring eat of 
cighty-five-inch wheelbase with a tworcplinder 
twenty-tworhorsepower engine, and it cost 
81,200 without any accewories: just the hare 
car. Tt was fast, too: the makers proudly’ ad. 
Vertised a recoed of 108 miles in three hours 
thirty-seven minutes. 


ive tame out from wer the bly 
‘toot itself up in the open. One of the list 
Hinder ears to be bull that way was the 
Overdand, which had a five-horeporer engine 
infront aid drove through «chain to the trans 
tmimion and another to the rear axle. Another 
% that had 
t-horsepower engine tn, the rear 
rove throwgh spur gears. Without a to 
east 81,200. 


HE final drive of most of the cars of that 

‘day was by chain. ‘Some had a single chain 
to the differential of the rear axle and some a 
‘hain frou the ends of differential shaft to 
tach rear wheel. "The chains were out in the 
‘open with nothing to protect them from dust 
Ad git, and go matter how often they 
Cleaned and oiled they were forever stretching 
‘and breaking. A 


craving under. 
The spur gear drive of the Pierce Stanhope 
was one of the attempts to get something 


his four-cylinder 
others, with everybody else sasing that it 
wwoulda’t work because the teeth of the bevel 


ears coulda't stand the strain. Nor would 
{hey for that was only one of the parts of meat 
that showed Uhe ‘need for improvements in 
metals, Steel that stood up in locomotives and 
‘machinery in general would go to pieces in an 
‘automobile, ‘Today we have the finest steels 
the world has ever seen, and it is the automo 
bile that can be thanked for it 

“The four-cylinder Prerce-Arrow was a top- 
potcher. oe wasn font and rated 
Uwenty-<ight horsepower. ‘The frame was st 
and the body east aluminum. Tt had a three- 
speed aliding gear (Continuel.an moe 180) 


Lopes 
sycmmaems S147 


a 2 


This book explains in a simple, 
straightforward manner all the proc= 
esses of working with tools and wood, 
It takes all the out of using 
tools and enables nd many inter 
esting and profitable hours in ‘your home 
‘workshop. Aildetails are clearly explained, 
Price $1.00 


Popular Science Monthly 
250 Fourth Avenue 


TWENTIETH CENTURY 


Recipes, Formulas 
and Processes 


10,000 Practical Formulas—The 
Best t Way to Make Everything 


Price, $4.00 


Popular Science Monthly 
225 West 29th Seret, New Yorke | 
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Scorching in My 
Horseless Carriage 
(Comin om pe 128 

tines, aval when Tt was ight oil a 
iy miles an hour. The wheslbase was 100 
Sead eis top cele lege mek aca 
lene headlights coull’ be bought for $3.70. 
Iain, by way of cmparien, #2770 val 
Iny'a Pree Art of 13banch wheelbase with 
2 Weechonepawer staighbapht cogine Unt 
trill bald eigh(-ave mile on bourse that is 
Tislest word ts body Geton sue exatpeent. 
“the Packard of 1904 bad jt as mich cas 
and was about the samen wae and pice: 10 
Inch "wheabasg, foureylinder. twenty-sight- 
borvepower engine in font, ding wee? tran 
rive, premed tel frome, With 
tut top or heute the price wan #300, 
Bocrlas tan thas both cies tm eps sal 
ie but wav a litle snaller and chesper: 10 
ar elms, twesty-tmethorsopower caging 
tna peal $80 witht top 
thes wee coeidord very modern, expecially 
for their tde-entrunce tonnes, ‘Thin was 
few ides and many of the makers were sl 
fy of bene they thought it weakened the 

tnnlye Doors in front were sil yearv away. 


HAT was «time when all sorts of new 

‘being proposed, and one that 

ny. makers was air cooling, 

Corbin, Aerocar, Waltham, Crestmobile, Kiam, 
even the early Mary 

Franklin war the ot ‘The 


1,173 pounds, 
modest 81,500. 


1 water-cooled. four-eylind 

Steam hind been tried, and hy 196 

‘out. Locomobile was originally a st 
Fvere Toledo and Stearns, but by that yen 
all three of them had changed, to gaa. "The 
Stanley sleumer was still popular, while the 
White wan in cas by ite, "There hax never 


‘oF one that gave a 
with the pressures that were earried~-up to 800 


ter vense of power: but 


pounds tn the White—there was continual 


trouble with leakage. Tt used to be said that 


suc 
to Toente 


ANOTHER, objection to a steam exe wax 
slow starting, for heating the burner and 
thing up steam might take upto half an hour. 
Here was a great advantage of the gas ear, for 
if all was well, it would start with a few swings 
‘of ‘the crank, ‘This, however, vas none too 
i's beautiful dream, 


ignition ay 
tems that wouldn't “ig,” you cranked: take it 
from one who ki ranked. 

was an art, 

Fett hand, 0 Uh 
likely to break your wrist. It was not so bad 
with small ears; but anyone who has tried it 
Knots that pulling a five by five four-cylinder 
‘over compression is real job, and that keeping 
up when the engine is cold and balky takes 


all of the endurance that there is. More thas 


Je from mort 
vehicle af uncertain temperament to one of 
Univeral wseulae 

Timprovements i tires have had something 
todowith tht, to, Uheanl x fend complains 
ing the other day that a tre had blown out 
after “only 12:00 mile In 1908 be would 
have been Iicky "(Continue o pape 8) 
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DUTH BEND 
LATHES 


All on Easy Payments 
We shipany South Bend Lathe immed 
n receipt of only 20 per cent of] 

Price. Balance in’ 12 equal 
‘Write for Time, 


‘Sein, x S-ft.Junior Back 
Geared Screw Cutting 


New Pree Catalog shows all sizes 
Bench Lathe, wi need 
Cseetenbate 


ory (2) a Ay’ 


escr 
silage a 


A definite program for getting ahead | 
financially will be found on page four 
of this Issue, 


that has meant absolute 
tube integrity for the past 


14 Years 


The name is Cunningham 
Choice of the American home 


E.T. CUNNINGHAM, Inc. 
Now York 1 ,Chicne San Francine 


cl 
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Er eessswesay Cassi iipy.— 
and she was 20 miserable. He never knew 
why he never saw her again but we know 
and 10 will you when you see how Sir 
Walter changes your women friends’ ati- 
tude toward that favorite pipe of yours. 
It's a mild, well-searoned blend of choice, 
fragrant tobaccos. It packs well and burns 
perfectly, down to the last puff in the 
bowl, And for fragrance—well, judge 
for yourself, ae your tobacconist to let 
you take a whiff from a tin. One whiff's 
‘nough—you too, will have discovered 
how good a pipe can be. 
If youddon't know Sir Walter Raleigh, send 
on the eae of your regular theta ad 
‘0 will se that you have a chance to get 
sequstated with this rich, mide tobscon, 
Dept.187 Brown and Willamon 
“Tobacco Corporation, Louiwille, Ky. 


<a> 


Sir WALTER 
RALEIGH 


Smoking Tobacco 
milder 


It’s 


Scorching in My 
Horseless Carriage 
(Contin rom ae 138 
to get 000, and if tire of hi had ru 1,000 
tile without trouble everybody would have 
eared of i. ‘There were ne demountable in 
{prim won pert of Une hel ane te cating 
le awit ap soho 

‘Weng bl  pnere som rd 
‘af the casing, pat 9 
“ 


pumped. If the new tube was pinched in the 
ted. Anyone who could 


finely 
“The only nonskids had metal knobs molded 
in the trend. They were imparted and there- 
fore expensive, so most of the cars hud smooth 
treads: and how they skidded! Skid 


so usual that no one even mentioned it unless 
the car made at least one com 
ceven that was hardly worth ta 

Yeu, automobiles have changed i 


‘tur, and 
ing about. 
these 


speed 
(or any other standard—the increase in. pur- 
“hing power of the automobile dollar i one 
‘of the most atmazing developments of the most 
“amazing era the world has ever seen. 


Beating the Evolution Laws 


The new book, the chapter "The Human 
Organism: Keeping It Fit" contains most of 
the indirect evolution teaching. There are 
‘numerous diagrams showing comparative anat- 
‘omy. At the top of page #74 are shown "Ante- 
‘or Kinbs of vertebeates'"—of the frog. part- 
ridge, man, dolphin, and blackfsh, with this 
"The lizabs of the siflerent classes 

‘FT RecK booed animals ares distinct that ost 
tegen diferent 

the same organ 
the old version, there 


os 
Sih RS apn a ae | 
Met att omni ee pe 
‘page was a picture of the skeleton of man 
min Singer | 
smote St Same areca 
See fi trun eta 
Secon tt aia 


JUST fo iia i et ot” the le 
is shown by a compilation of scientific 
books im 'tuse in Arkansas normal schools ly 
Professor LP. Daniel, teacher of biology: in 
the State Normal School at Conway, Ark. He 
found that uf approximately seventy books on 
hotang, bilogy aoloey, aod hey reat 
subjects in we at his whoo! as texts or refer- 
coce works, abwut fifty taugit evolution of 
fact. Of the remainder, half tatght 
‘cvulution ava fact and implied thatthe theory 
Included man, and the other half specified that 


Supted the ps of resting te in stots 
fans matter they consider objectionable under 
the law, directly from the text, without making 
fany comment on what they read. ‘Thus they 
ccrade the law by not teaching evolution. 
“Tam they ia ths oat 
fights when they follow this, plan.” Heary 
Colton, a Nash Costin on mow 189 


Seerewmen, 1929 


‘This complete and authentic work 
of reference is used as authority and 
‘manual of instruction by 50 leading 
aviation schools. In plain, simple 
language it tells how to’ control 
planes of every kind, explains com- 
‘mercial lying, equipment of airports, 
airways and landing fields, simplifies 
‘aerodynamics. Describes Lindbergh's 
Ryan NYP Monoplane, Chamber- 
Ain's Wright-Bellanca‘Monoplane, 
and Byrd's 3-Motor Fokker Mono- 
plane. 

855 pages, 400 illustrations, 23 

valuable charts. Price $5.00 


Everybody’s 
Aviation 
Guide 


{If you want to learn aviation from 
the ground up, then thia is the book: 
for you. Up-to-the-minute informa- 
tion about every department of flying, 
resented in such an easy way that 
‘you can’t help but understand right 
from the start. Describes every type 
of flying craft, thoroughly explains 
air-cooled and water-cooled motors 
Gives complete information neces 
sary for U. S. Government license. 
600 questions answered. 


247 pages, 140 illustrations 
Price $2.00 


Popular Science Monthly 
381 Fourth Ave., New York City 
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Beating the Evolution Laws 


(Continued fom page 13 


‘Tenn., attorney, told me. Mr. Colton was the 
chief counsel far Scopes when the famous case 
(Nas cartied to the Tennessee Supreme Court. 
"They cannot be teaching in the legal sense, 
he ld, unless they are commenting and 
explaining 


THIS particular method of evasion i, of 
‘course, out of the question in the state of 
Arkanas, where the ‘use’ of texthooks con- 


taining the pried material on vation 
unlawful. It certainly would not take even a 
imeadiorre district attorney long Lo convince 
jury that reading from a textbook was a form 
ot ising i 
Another ticklish problem is presented by 
‘and mouseurn exhibits in higher in- 
Mitutions of learning. For example, in the 
biology department af the University of Ar 
Kansas, at Fayetteville, ina. laboratory de- 
voted to exhibite for study’ in’ xoology” and 


thropology. there isa row of skeletons of the 
imates.. This particular exhibit is the pride 
the anthropelogical collection, which ie one 
‘f the best of the universities of the South 


‘An erect sheleton of w man stands proudly at 
ihe head of the group, Nest to him, bent 
forward somevhat i the bony framework of 
wat once was a huge gorilla Third in line 
Tithe skeleton of a chimpansee, then of an 
‘rang-outang, of baboon, an s0 on down the 
Scale of wmaller moneys.” Another interesting 
ftnd unique collection fa this university mer 

Ts group of skulle, showing the develop 


ball his? 
instructors in 
ete looking ak the aii 
"Do the people of Arkanats want x to throw 
these almost priceless collections away? We 

to'the them in our teaching, but we do 


tof life anal life his- 
tory to us iat unrelated way’ without saying 

‘about evolution. "That will get thers 
law. ‘Then let us use our own intelli 


"Naturally, the law, both in Arkansas and 
‘Teaneswe, has only the power to forbid the 


partinent of biology’ in V 

figured prominently in the defense 
Driefs of the Stopes ease. It was Dr. Reinke 
‘who declared during the tia: 


ILE theory of evolution is altogether ex 
sential to the teaching of biology and its 
To deny the teacher of 

‘of this most fundamental gen 
ration ‘of his, science would make his 
teaching a chaotic as an attempt to teach 
‘astronomy without the law of gravitation. The 
theory of evolution can in no wise deny: the 
existence of a Creator; itis merely an attempt 
to give an accurate explanation or interpreta 
tion of His proced 

This building,” Dr. Reinke told me, ‘is 
‘our answer to the antievolution law. Our i 
stitution ix not under state control. We 
‘openly feature evolution in our science work, 
0 that it can be known that scientific investi- 
feation has an unfettered haven here in a state 
‘where so many science teachers are having to 
evade the law and teach their subjects under 
severe handicaps 
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“The Von Hoffmann Graduate Qualifies 


135 


Will Give You 
a Thorough— 
Practical Training 
‘The training which the Von Hoffmann 
student receives is the exact training whi 

he must have to qualify for immediate positions 
‘on the ground or in the air. ‘The cost is low co 

iying, the thoroughness of theoretical 
struction on latest moder type planes, 

and other standard motors, 


‘Our Instructors Are Ex-Army Pilots 


‘Que School Registered, All Instructors and 
Airplanes Licensed by U. S. Government, 
‘Aeronautics Branch, Dept. of Commerce 

All Airplanes used by us for both 
instruction and passenger service are 
planes licensed by the U. 8. Govern- 
ment and our instructors are U. 8. 
Licensed Transport Pilots and U. 8. 
Licensed Mechanies. Our equipment 
is new and of modern design, subject to 


a i - Flying Course 
daily U. 8. Government Inspection. (We have a We teach you by. actual 
resident U. 8. Government Inspector on the field flying and praction, instruc 


tion; no long course needed. 


think what this means to Novstudent bond required. 


Ground Course 


FREE LOOK Ses er TOD 
ae ae 
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DRAWING OFFERS 
PLEASURE WITH PROFIT 


HAT would you give to be this artist—earning « big 
income—enjoying studio life? He has learned the secret 
of forming simple lines into finished illustrations, 

It was only a short time ago that this young artist filled out a 
coupon like the one below and mailed it to the Federal School 
of Iilustrating. Now he is not only trained in modern art on 
which magazines are spending millions every year, but he has 
also had thorough instruction in all branches of ‘illustration, 
Careful training by Federal Instructors has taught him to turn 
simple lines into dollars. 

More than fifty famous artists—making big incomes them- 
selves—have contributed to the Federal Course in Hlustrating. 
| These successful men and women give you the benefit of their 
| long experience in Ilustrating, Cartooning, Lettering, Poster 
NS ae Designing and Window Card illustrating. Careful training 


PATENTS, Prone 


ener pale be 


ag te Federal Course teaches you to turn simple lines 
| into de rs. 
Photography Instructions Why drudge at routine work? Opportunities for artists 


Heeger taconite 


have never been better. Drawing is easy to learn the Federal 
Home Study way. Earn while you learn, if you wish. Many 
students find a market for their work after a comparatively 
short time of study. 
‘Test Your Drawing Talent 

If you like to deaw, train your talent. Open the way 
tg gaccem and fine income.” Write Four aoc, Sind 
‘ddress on the coupon four Free Book,“ 
to. Bigscr Things?” illustrated, below. With it you will 
Feeeive our Free Vocational Art Test to find’ out your 
sbility. “Hundreds of successful artists got thelr start 
‘ending for these. This is your opportunity—grasp 


Mail The Coupon Now 


=zae= | FEDERAL SCHOOL of 
ILLUSTRATING 
9149 Federal Schools Bldg. 


fa Bin ee 


ie 


Printing Ouifis and Supplies 
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Salesmen and Agents Wanted 


Pe taarele Ta Wes 


Stamps and Coins 
PAY Lig Pasa ae oe 


35 VRRTETIER oped tr Ptans BFR, 
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MONEY MAKING OPPORTUNITIES SECTION 


FREE proor You 
Can MAKE Big Money 


years ona mea- 
fersalary? Why 
ut off the suc 
ss that an 
easily be yours 
when in only 9 
months, younlike hundreds of other men. 
ean be headed straight for abrightfinan- 
cial furure? Radio pays big—salaries from 
‘$2,000 to $25,000 a year are common. 


Astounding World-Wide Opportunities 


A flrious fare await you In this ge 
sty, Millon of sect ned evi 
fee sanulgctrer and d Frosdcaning 
canes < ‘re eageiy 
ching wine men. and nom ation: 
tide tao telegraph service, tlephony. 
Tlsvision,photoraciograms open up thou: 
sands of Hew sod aming opporceniion 


Magnificent Laboratory Outfit Makes It 
Easy To Learn At Home 


By means a this marvelous, simy Med 
home taining course; sponsored 
Radio Corporation of America» «2 rs 
‘animow prepare for succes in every 
STi Phe’ remarkable outay of a= 
rata piven fo you with this course 

nul you toleara by actual pracce iow 
fp solve, every problem in Tadio work 

‘eawhy you, foo, upen graduation can 
fave the confidence and ability © com: 
mand big money. 


RADIQ INSTITUTE OF AMERICA 
Bifhhandea, New York. 
chick llsocaigs te Brillant goporunines 


mee 


your PRE 
your lbortory tho ot parantced instruction a home, 


mRADIOL 


Only Training Course Backed by Radio 
‘Corporation of America 
Graduates ofthis schoo! are alway 
newest developments in Radios Rees 
why they are always in big demand. The 
Progress of Radio is measured by the a= 
Eomplishments of the Radio Corporation 
fof America. This gigantic organization -. 
‘sponsors every Jeason in the course. 
Money Back If Not Satisfied 
This marvelous homeaboratorytlniog 
bracticaly "tures yout wuccns by er 
Bains vou thoroughly in every phar of 
‘manufacturing, servicing, 
‘casting, photoradiograms, television and 
see talaga irene 
You will Feceive an agreement signed 
the president of this school ausuring you 
‘fcompete satisfaction upon completion 
{your taining—or your mo 
ostantly refunded. "7 


FREE! Mipccistee 


tsesin Rah ed, 


‘peat Radio Rept Mechanic $1,800~$4,000. pen, Radio Inpecor$,000~84,500 3 ear. 


“There’s One Man 
We're Going to Keep” 


“Ro, Wasa, there, sone of the most ambitions en 


in te plant! I'noice that fot away his 
He ates is Intemational. Corpor: 


dere eay song ns Tom Downey, who was aso 
ly, te kos tes 2 ch et 
“tm going 1 ive hm Tom's fob at 2 rae tn 
salary” Hes the hind of man we want around Bere” 
Mune dy you won In yur sh we oB4eY Are yo an EA 
wwihes o¢ Rem Durna' Me you ag oo? Wr sen? 


1 we uk Without ot, won, et 
Tor fetta ip bow ok 


ee eras "ay 


ntl Ee cit, inl Meta Ei, 


BIG MONEY IN THE AIR! [ie 


Eats tag viens ot he 
SS: 


DAE Visa ie seeker 
sie 
7 


MONEY 
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Men in the Public Eye 


(Continued from page 51) 


He soon found that other astronomers had 
worked out the same theory. But thea an 
‘entirely original idea came to him—that the 
movements of comets were governed hy the 
same principle as that of the moon. The 
Ibeaviest part of the comet must stay neatest 
the sun as it sors around it. And, since the 
hhead is much heavier than the tail, the renter 

of gravity must naturally he in the head 
Some weeks later, while in Paris «fried of 
Powell's took him to see Flammarion. - The 
conversation again drifted to comets and the 
veteran scientist, unaware that bis guest knew 
plained their peculiar 


zur 
comets’ tails? 
Flammarion gave the familiar explanation, 
‘Then Powell offered his new theory. The old 
astronomer was amazed and delighted. 

‘ou are Fight!" be exclaimed. "Will you 
write down ‘what you have just said to foe? 
T shall present it to the Sovieté Astronomique 
de France. It is one of the most startling 
‘overies of the day! 


ND that is how an American musician 
2X came to be cecal member of «famous 
‘ench organization of scientists 
Powell, who was born in Richmond, Va. 
1882, was graduated from the v 
Virginin. He studied music first with bis ster 
sand later with Leschetizky, the great Austrian 
binned with Newrall, the Temas com- 
‘in concert with ‘con 
erable voces ‘in the United States and in 
the principal music centers of Europe. 


Little Giant of Aviation 
TNCREDIBLE. though it 


may seer, pay 


able for the act 
that “Giaseppe "Mario ‘Bellanca, the isting 
‘shed ““jengner of airplanes, ‘embraced 


Ae a ae vi Beans ae 

pnenieay recep ri hier 
SEN Site ong 
shasta 
ici Giada saat 
eared oe 
yet nat 

ieee See Sr ecee 
Soop egret ay 
eee ri 
me 

Serre thle Ste het 

= 


AFTER consulting specialists who failed 
to give him relief, Bellanca visited one of 
the exrly followers of the Viennese school of 
aychologists who endeavor to cure various 
{ik hy probing into the patient’ subronscioue 
‘mind and there exposing the inhibitions and 
‘epressions that may enuse peychic or physical 


ay in the town of Sciacra, Sicily, where 
ig 1886, had been, passionately 
fend of ing bites an of sang fat fag 
iments of stone against and with the winds. 1 
found that the news of the Wright brothers’ 
flight in the first airplane in 1903 and of Léon 


ah sid the 
story. “And 


after tening to 
the story. ‘do you mean to do 


the Heya tte: repel allan: aad 


it was my plan to follow that profession.” 

The doctor advised him to do nothing of the 
ind.” He dingnened his ailment ns the result 
‘a reptewed desire to fly. And a8 the o 
‘fective remedy he prescribed fying! 
{nea promined to bee his counsel 

“The young Sician, with his family, came 
tothis country in 1911, They atthe in Brooke 
lym, No Y., and Giuseppe, remembering, the 

ors advice, spent’ mont of his, waking 

ica he ‘le ong Tl Mane 
while, be built plane in the celle at home 
‘ith ihe id of his father, who di much of the 
oodwork, and of his mother, who sewed the 
‘wing “fabric. ‘The model wae. a. parasol 
foomeplane, built along new lines. designed 
{to eliminate ax much structural resistance ns 
Fossible, and equipped with an aircooled 
Poovey 


JERISIVE laughter and gloomy predictions 
fected the hte italian (he only, ve 
feet ‘three inches tall) when he wheeled his 
creation onto the Geld. He heeded neither and 
taught himself to fly in it. From that day'on, 
the has been n well and happy man. 
sapien ran Sng school from 1018 to 
, was consulting engineer witht 7 
Aeronautical Corporation, and. finally 


designing and aes i. an ol 
yard on Staten Island, h he 


rane 
sisson eee tae 
These ongtated te stramce cate. 
Kiet tn ote eeiuled a ns burt aso 
Poe 
pane ed per ag py 
er te Beene Niners mee 
Ratcun Arise Kant ear ct as Ange, 
ion A ae 
Nentraseaptaned bots deceaey erate 
Toa athe Reiesteemat nese Peace 
ihe won e's ttl af poms exomlng 
i ee ht of i 

a Be. 


het isting 
lanes pion thats enetre as os 
obits body, convex on top and flat at the bot- 
om, resemles that of a wing: ‘This tends to 
increase the ‘lifting surface of the” plane in 
flight without adding to its weight, 


ELLANCA, is a man of such retiring 
tare tht the pbc wa rey are 
zene ont Sane, er, when 
v fbi wha 
anger, Toads his nant fi 
tek Pad, Nu to Elen 


ing feature 


sales ta frtyrtto cod a ba¥ ous a bee 
Ing Lindbergh s long-distance recur. 

Te energie Pele in 
ample fnaneial support for his enterprise from 
Rosle und other business ss ‘Tshay, Bat 
Tana ie the head of a greats up-tordate air 
plane manufacturing establishment at New 
Saat, De. 

"The man's janate modesty is best strated 
boy his comment. spon Chamberlin’ epochal 
UranwAllantie fight. Presed fora statement, 
Ie offered this single sentence 

hn tenting of 
moment tothe scence of 


“Professor of Police” 


ATAU spare, cultured, and bea 
ing resemblance to the Inte Presi 


strike 
Wik 


the University of Chicago, presents the 
ance of the typical educator rather than 

tof the traditional police chief. With the 
beginning ‘of the fall semester, it wll be his 
10h to develop «great center for the sientic 
of police (Continued on page 141) 
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ie Men in the Public Eye 
(Continued fom page 140) 


methods, with the entire country: as the Geld 
investigation and research, 
Although not college-trained, Chiet Vollmer 


ais 
Policeman 


While an authority on methods of eriainal 
Aetection, ‘Vollmer as devoted tient of his 
faarer to crime prevention work. An outstand- 
ing example is his recent eodindination of the 


Philipp 
worl In Berkeley, he has been president of the 
Tteraational Aisociation of Plice Chief, ad 
thas made iniportant contributions to the n= 
provement of police administration as 4 con- 
fulting expert in. San Diego, Las Angees 
Detrft and Havana, Cube, 

der" "the Vullner administration the 
Berkeley. police ave been the first in the 
country to use cars equipped with radio for 
the reveption ientions from hea 
‘iuarters and they long ago emplayed experts 

bnisies—the aentie study of rear 


7” oS . pk 
oy = Sse 
fore by evtablihing «hgh morale: hs men | 
mon eanureup to high ntligene standards 
wih thereat that many college gradontes are 
: 4 
cet ae 
=i 


men ‘Phe force has 
for chiefs of many 


ILE: new University of Chicago 


perhaps best known for hie fa 
innometer, of lie detect 
heen sed 
eases, His 
‘evidence ly 
iachine records sudden changes in respiration, 
Dilse, and blood pressure through which the | — _ 
fuspect heteays guilty knowledge of the erime A definite program for getting ahead financially will be found on 
fof which he stuntds accused. | page four of this issue. 


Gne of Chief Vollmer's immediate objectives | 
at Chicago will be Uo formulate standards of 
Fol prt which wi he available to poker 
Torces everywhere 


| | Wins Degree at Seventeen 


RADUATION from cv 
>| x ing her 


{epratat deol Wee 
INIVERSAL PLUMBING SCHOO! 
‘Bn TreoutAve, Kamas City Mo, 


nciwo, who. recently received 
itor University, California. 

‘Only ix years of her life have beem spent in 
classroom, three at the University and three 
fata private high school. Her earlier training 
‘the received at home. 

Betty has been called a genius 
sists. She walked when she was se 
‘ld, talked” and knew the alphabet at nine 
months, read at three years, and at seven 
fad a” vocabulary af Some” 13,000 words. 
[Now she is writing a novel 

alike most prodigies, she is an only: child 
Statistics show that a tajority”of unusually J sce: jh a ce 
sifted perons have sprung fom Lara a (fe bak chee ce oe 


is, Benjamin Franklin was x seventeenth | Syeady Work—Mo Layolls—Paid Vaeations 4° sovinaststoietirsiot de 


neeos PLUMBERS ( 
Ae male 


_Travel For “Uncle Sam” 


RAILWAY $158.00 to $225.00 MONTH. 


POSTAL CLERKS Mail Coupon Betore You Lose It 


Fran tnt Dept WET 


py of 32° 


chil, 
teen,’ Napoleon the fourth of twelve. 


2 


Assy stax io ean ead and write and 
ona paral pits can remoe on orne 
taper ane hia fee fom te 
Bofiner at trates 

nd you can learn, the BIG PAY pre [ew 
sion’ See hti New Yor ge 
tie ear of the etal rhe cy 


Be an Electrical Expert 


Graduates of the NEW YORK ELEC- 
'TRICAL’ SCHOOL are in demand 


the big electrical companies. Or, if you 
prefer’ the independence of business of 
Jour own, there are thousands of oppor 
Vunities for efficient, dependable men to 
become electrical contractors. When you 


Personal Instruction 
sciiorNEW,, YORK, ELECTRICAL 


‘The NEW YORK ELECTRICAL SCHOOL. 
40 W. 17th Street, New York 


“« MAIL TODAY « 


‘testi 
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Here Are Correct Answers 
to Questions on Page 48 


Lf the sink or some other drainpipe becomes 
logged, first try «plumbers force pump. Thi 
‘consists of a large rubber cup on the end of 
‘hort handle. If this causes a small amount 
‘water to flow through the drain, try one of the 
special drain-cleaning compounds. If this 
itis callin the plume, who ix ead with 

flexible cleaning tool which can be 
Torted through the pipe W remuve the ob- 
struction, 


2, Water is virtually incompresible and when 
‘you abut the faucet suddenly, the moving 
Zolluma of water jars the pipe. Constantly 
‘oing the faucet im such away that the 
hammer blow i produced is hand on the 
plumbing fixtures and piping. It can be elim 
feat by, putting an ai trap as coe to 
the faucet ‘as pomible. inppel air 
a 
rmering. 


13 Briefly, the advantage of hot water heating 
ture that can be 


the uniform home tempera 
‘btained with little attenti 
It takes a long while to heat 
ot water, ut al tah corres Coreg 
long’ time for 
oie: here kas the Covachign of qplcc best. 
ing, but requires more attention 


4, Nouselen kinks are placed in the dal 
‘The Scurved sections are traps and are 
there to prevent sewer ga from getting 
the howe 


5. Tein quite practical to get a filter that will 
femove all ofthe alsd matter inthe water, but 
ho filter attached to the faucet is capable of 
removing bacteria from the water. Filtering 
rt gare ad. actera  ponae only in 
specially designed installations which are care- 
fully cated for by experts. 


6, Hie bad practic to din the water ot 
bot water Heating nystem in the spring. 
‘rater in the system has been heated snd the 

hae been driven out of ian that i wil nat 
fame nat If you drain oat the water the 
Pipes will rust stuch more than ify lot the 
{1d vater romain ithe system 


rs arcu 

oe ser ed 
| eee pears 

a a 
res SS oe oe ee oe 
Say crea me re os 
peg Begg moh ke 
me Saray mca ope tte 


‘The extra cost of all brass piping instead of 
ion piping depends entirely on the sine of the 
house, the number of bathrooms, and 0 00, 


9. IF your howe is heated by steam the mort 
hot water supply. system is ob- 
tained by the use of « heater coil which trans 
fers the heat from the boiler water to the bot 
water supply tank by means ofa coil inclosed 
5 ral he tank bing conned top 
fand bottom to the beiler and the coil being 
connected top and bottom to the hot water 
storage tank: 


gmbh eens 
there fs am excess of oh 
peapei eon 


ir ia the mixture. A | 


OPPORTUNITIES SECTION 


RPLANE. 
2AFTING 


pave aan 
fiok een coe 


) AIRPLANE DRAFTING 


/ AIRPLANE AIRPLANE 
MoToRS MECHANICS 


PACIFIC TECHNICAL UNIVERSITY 13 


tte se Dat wt wine 
ference canon ot 
mules 

we meemmaremten 


Room 1234 18 East 4 


A definite program for getting ahead 
financially will be found on page four" 
of this issue. 
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How to Tame a 
Rough-Riding Car 
{Continued from pe 83) 


like springboard turned upside. down. 
‘bump protuberance iy 
ies the wheel up and competes 
eceuse the car fn stationary 
is the spring shoves the ear 
ir. Then when yourcome back tocarth 
You pull your hat off Ove ear and say, My, 
that an aol bump 
nto two oF three bumps 


‘tear that keeps bouncing lke w 
Titerally given you a pain in the 
eck. Your head wobbles back and forth 90 


interesting!” observed Jason, “Evi- 
ently’ the phrase "pain inthe eck’ has a 
logical origin 


found it out for yoursell if 


the springs 
Thats all 
compresses, the 
shock absorber pullin the ot 
feel cable, ‘Then, when the spring starts to 
txpantt agai, the shork abworbee pays out the 
strap oe cable against a ste 

tows down the 


‘of your straps 
me they 


outhful | 
‘but you've wot the sense of tard 
‘ecurately 

“However, 


fhe 
‘old 
her 
‘They work the sate as tbe strap type to hep 
the mpring from exp ‘and they 
flo act to provent the oping being jammed 
fustinn the frame when you hi an extra hea 
You coud’ et that action out o 3 
strap or wire cable 
at i the procedure 
stnorberst” Jason question 


have 
ty 


adjusting shock 


of thumb, mostly," Gus stated 


oud and change the adjustiment on each shock 
dltyou get the car a0 it rides nice 

vd smooth. ‘One thing you want to watch 
setting the absorber on one side tighter 

hi "That oes for eith 
I you do the car will 
that's flerce. ‘The tric 


sl get moot in 

By this tne, Gus had replaced the broken 
steep sa fates op the sac ta te tars so 
that the adjustment was appreximatelycorrest 
SAM Bi 

lust “em for you or you can tackle the job 

if. How about it 
With your Tucid instructions T feet 

emp the work mayal. Now i 

ject a supply of gasoline into the tank 
T shall he doubly indebted to yo 

“That chap is ne maphead even if be dee 
vaste alot of gol langunge,” Gos geome 
oe after Jason had left. Trouble is if he 
fever gets up nerve enough to pop the question 
{o that fapper, he'll wrap it ins 

ygunge she won't know wh 


ke the var out on tough atreteh of | 


ed,” he announced. “I'll out and | 


SCHOOL OF ENGINEERING [ «=~ 
| omere, Milwaukee, Wis. —— 


GENUINE GOLD LEAF LETTERS 


‘Guarentee to never taepih, Anyone can 


Trained men are 


Baked’ ints foe poe 
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h 


“NOW I will train 
YOU for BIG PAYin 


IGHT IN YOUR OWN HOME! 

Just As I Have Trained Over 25,000 
Graduates In My Great 

ELECTRICAL SCHOOL! 


OW sas ez Dir wl rn a fx 


eee i alta ae ec 


EARN AS YOU LEARN 


an a Me 


4 er 


% PROFIT 


nt inde 


acionat Biectrie 
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Washes Autos Quickly 


At a Big Saving In 


Time and Money 


Nothing has yet been invented 
to duplicate the performance of 
GY-RO. Tt not only WASHES 

AUTO IN 15 MINUTES without 
splash or spray, but it does the 
job more thoroughly than anything 
‘else. You save the price of a brush 
in two washings, No special dress 
for the oceasion is necessary. You 
simply attach GY-RO to any ordi- 
nary hose and move it over the ear. 


‘washes and polishes at the same 
time. 


Cleans without the finish, 
‘One brush wil last the le of your 
‘ear—and longer, 
Automobile owners all over the 
country are flocking to the GY-RO 
WAY OF WASHING CARS, 


Windows, ‘Sereens and Outsidi 
‘Woodwork Are Also Cleaned 
Perfectly with GY-RO 


We want more salesmen on full or 
part time to sell these brushes. Our 
nen write ts that every owner is satis~ 
fied. " You know what. that, means 
Saleamen’ who order sample ‘brush 
come right back with an orden for $0 


Sere the 
‘das 
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bbecame associated with the men who developed 
the present “lun 1. Ti 
tals) Frank 


fame, and Chief Torpedomen Eiben and 
inoski. We developed a viraber off experi- 
‘mental “lungs,” but they were discarded after 
ests. We faally stripped all loose gear, such 
fas oxygen bottles, air Masks, and reducing 

id came to the type from which the 


faside of this 
ound of soda fine, which remow 


‘ode from exhaled air and purifies it 
AT tubes Ing frm the top ofthe bag 
stened together at the mouthpiece. 

Ina charaber on the outside of the mouth 
tare two tmica disk valves, which guide the 
the lehand tube «ben you exhale 
1nd the right-hand tube when you inhale. A 
ive near the rubber mouthptoce itself can 
tain it in the bag for use 
ier the user reaches the 


preserser 
Surface ofthe water. 
“The rubber mouthpiece fits securely. be 
tween the lips and is gripped by the teeth. “N 
strap passes over the head of the Wer, 


‘ther around the waist, and two lower cl 


Yard ia Washington. The 
first depth was about fiften fert. All me 
bers of the experimental crew ran this test for 
about thirty ays. The men were observed 
Sly aod i breath counted. 
it on the apparatus, walk down & 
inter foto the water, and then move about 
tn the bottom ve fst uty for rome 
six minutes. The doctor etamined, them 
slvr the tests and found thes tm gl co 
ition. 
“The wert step was to construct « diving 
"This consated of '« tu two and 
1k fet jn ameter ad eigen inches high 
‘open end down, Two uprights, leading down 
four and ‘= hal fert, ‘were connected by” a 
wooden cresapiece. The bell was ballastel by 
Teed on the bottom of the uprights, and ko 
ete the water: The men making th ts 
‘would stand on Une crompiece with their bende 
Tn the air space inside the tube, and thus were 
able to breathe. "Upon reaching the required 
depth, they would put on the fung and come 
‘out slowly ancending a guiding line 


AFTER depths in the tank had been increased 
to the limit of sixty feet. we put our ex- 
ition on board the Criley. an’ old diving 
3, and went down the Potomac Iiver to's 
point 110 feet deep. Eiben and mysei went 
the bottom by means of the diving bell and 
returned safely by using the “Tung. 

“Our next tests were made in Chesapeake 
as, off Solomon Island. in 135 feet of water. 
Here Eiben, Kaliooski, and myself were 

is pocceion to 135 fect 'tnd de 
excapes to the surface. Still not satisfied, we 
‘obtained permimion to use the submarine 
'S-4, recommissioned as an experimental hulk, 
and had it towed to Key West, Fla, where we 
Scbmenged her and made excapes from depths 
down to 202 fect. On board was volun 


Submarine Safety Devices Proved 
: (Conaned from pote 31 


eer crew of picked men commanded by Lieut. 
N'S" Ives, and including Lieutenant’ Shug, 
of the Construction Corps, and Chief Gunner 
‘Tibbals, a deep-sea diving expert. Escapes 
were made from the motor ‘room, torped) 
oom, ‘and engine oom at various depths, 

“Sn fosing the compartments, we frat re 
leased the hat shack an ‘ea the 


‘warning of danger aod 
Tnereased until it was 


5 TIE water rs the extensive ir eicaped 
through the open hal unt the eat 
of the mater war evel with the Bottom ofthe 
itch skirt which extended down into. the 
‘ompartaeat abt Chee feet. Tt wa nea 
‘then to ers up the ladder and throw te 
Sate re 
sie” Te hie de a 
were rent exe 
‘onthe booy line every ten fet were 
swoon baila down tseventy fot so thatthe 
‘en coming up would determine ie datance 
iy Sem emt me po 
thelr ungacharged with, oxygen 
de the hate sk. and followed tn ie to 
ie surface, At the fat wosen ball they 
Sopped or a short period to, berome accu 
{waned tthe change prewure Slope were 
‘made at each of the nocceding balla unt the 
wae reached 
dno notice any iferen 
than ty et 
tore senations than 100 
drwe the men could te, 
Seat dopth hey 
rear ge 
ie the wer wae ery 
athe ig resembled, 


nd the men 


telight or 
10 ee 
vinibility’was from twenty to Bly feet. As the 
surface was approached, it increased to um 
Tie 


THILE the Gah in the vicinity of Key 
Wet ar rt an iin we id 
experience any dicuty from thers during ti 
tests. Precautions were taken, of courte An 
‘cilator was rom at frequent ‘interval and & 
tain of ar bubbles waa tmade to excape coor 
lnwounly from the submarine. ‘We bad been 
{nid that these two things would frighten The 
fh aay 

“Hn all of our escape work with the ‘lung* 
‘oxygen was od for bling the bag. However, 
Tindieve the same rule ean be accomplished 
bby using the air from the divers Tanga. We 
intend to. continue experiments to determine 
{o'what extent oxygen can be eimanted. We 
have already maven test to 110 feet Tt 
feenrally Known thatthe value of oxygen 
Percentage increases in proportion othe 
Stmrmphere of restore far which you ae 
ireathing ‘For etample ten percent of ygen 

fre atmoapheres of air wil give the equa 
ica ot tiny perceot of oxygen, and Bre Per. 
‘eat of oxygen under four atmomheret of 
Dremre wil pve the equivalent of trenty 
feet ante Conteaty hen the 
fog i inflated fom the lang, it receives 
‘ir containing about. seventeen percent 0 
ff come, ar thie iris rebreathed 
Scxygen percentage is lowered, but since the 
‘wholes tinder presse, the efecto the oxygen 
E that of more then normal q 

Training in the (Continual om poe 145) 
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Submarine Safety 
Devices Proved 


(Continved from page LAs) 


use of the ‘ung is very simple. Preseat plans 
tall for thorough instruction for every aificer 
fsnd man in the submarine service. Aman 
ce trained will never forget how to tse the 
device anymore than he will forget how to 
"The Bureau of Construction and Repair is 
taking stepe to equip all submarines with the 
Tung’ two for exch “man and ten percent 
audditonal as spares. The two end. compart- 
tents of submarines will be fitted ax retreat 
find escape compartments and eack will con- 
{nin apparatus for the entire crew. Thus to 
tnalter where a submarine s struck o flooded, 
the men may retreat to the bow or stern 
gran ft, "OF cour the vee 
damaged in two places simultaneously, 
tmen between those points il be in a bad 


"Rich an accident, especially in peace time, 
Tardy conclvabe 


“SAPHE safety sep being taken by. the dex 

vent ect to put the subotarine man 
ak per eith ihe mctoos teen Th or 
Trev that many ‘of the past tragedies com 
nected withthe submaring service will aot be 
repented when’ the “hung” and. other safet 
Sctupment now bing tested are placed on at 
Ahderwater erat 

"The use of paves was tried before the war, 
aod then ditearded. ‘The deal 
‘necting. pontoons to float a diabled ub 
Turing at shown inthe 8-4 dinater, ld to new 
Inud-eye experiments 

“Tests are to be made with the S 
pad-ayes on each aide. Use ofthese eyes, bow 

ten = iver to-go doen to fasten 
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us 


Here’s a wonderful way 
to get it 

(Our beautifully illustrated boo 

tellshow. It tellsallabout 


FIRESIDE INDUSTRIES, 
Dept Si-M, Adrian, Mic 


sw marker buoys are to be fastened to 
the outside of a submarine, oe above each 
compartinent.. They’ can be released from the 
side andl will float to the surface, carrying 
'n telephone cord snd light, and acting 
only an a marker for rescte craft bat as 
jeans ‘of quick communication with. the 
trapped men. 


ITE. new diving bell is capable of carrying 
em ata time to the surface. Tt, bow= 

be operated from a surface rescue 
rubber easher on the inside Bits 
Torms 

Divers, also, are 


Tat 
smugly ‘over the hatch cover a 


watertight commpartinent 
rocmerY to altace bell every time its 
Iovered” All of these latter devia, however 
tie regarded nt secondary othe “lang” i 
rece Work 

"The ompect and ficient breathing =p- 
2 be 1y's first line of defense 


safety devices on all 
cat was again tragically demon 
‘weeks ago, when the British sub 
twas sunk in the Irish Sea with 
twenty-one of her crew on board after a 
collision with the submarine L-f2 during. su 
ace maneuvers. 

“The hull of the 11-47 was rent by thsimpact, 
tand she went to the bottom with suen speed 
that it is unlikely the crew had time to chose 
the bulkheads of the water-tight ‘compart- 
ments, Even if they had, promebly 
seeped through the packing many 
‘wire and pipe connections in the walls of the 
compartments because of the crushing pres 
surat 70 fet the depth i which the ub 
‘marine went down, 

‘Since the war, eleven submarines have sunk, 
with’ Toss of 0 ives. 
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Earn While You Learn 
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works out the best theoretical answer. He then 
ests it on the proving ground sof practical! 
value. IF'itstande this battering, be proceeds 
Yo manufacture his product as rapidly: and 
cheaply as quality specifications peri 

Hg malled st xy stervencot ov counted the 
words and found cxectly Biiy 

ou played right into my hands with that 

question be remarked. "You see, { wsed to 
ines telegraph operator back in 1000 when I war 
studying engineering at Ohio State: nad it was 
tne af my ttle Gimesa ing tricks to count the 
trords as they came over the wite. If youl lok 
Into the lives of many inventors and engineers 
‘oul Gnd they served an apprenticeship either 
Intelephone or telegraph vdices T worked in 
both, tnd alo in an ekecthe lighting plant 
belore Twas twenty-two 


* MEXPERIENCE san intalationmag 
inthe old Star Telephooe Company’ 
Ashland, Obio, helped me when f went into the 
Tevearch department ‘of the National Cash 
Hegister Company.” Til explain how. As at 
ination mange nen al are, 
toknow that the cash br was usually kept ina 
dark corner une the counter where no te 
‘nul see i. The storekeeper had put there, 
of pu that thieves col ocatit 
‘uily. Well, you know the paychological effect 
St puiting a thing in a dark corner. Teo: 
Sourges ety lingo ale So when 
went to work for the National Register people, 
Tlctermined that if I couldnt make the store: 
per bing his cash bere out into the light, 1 
cul bring the fight to the cash box. 
"Encouraged A. Deedes, general 
superintendent ofthe con 
fons series of electrical 
tmake the cash regater & more practical an 
Teolproot machine: Finally. {arranged things 
so that electricity illuminated the dal, rang'a 
‘einted small lip every time a sale 
‘Which added just the features of 
ted, for the protection a 


to forget it. T kept saying, 
Iheat, an light im this little m 
turn these forces to practical value? In other 
‘worl, how cai I pat them to work? 


horse and bugxy, due to the 
ger of cranking automobiles—to say noth 
ing of the inconvenience of climbing out into 
the mud every time the ear had to be started 
So it oceurred tr me that the most-needed. 

thingin the motor world at that tie wae. self. 
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where to put my starter. Then one night, as 1 
‘wound up my eight-day clock, I noticed that 
the impulse from the winding key’ wasn't 
transmitted directly to the mainspring, but 
passed through « series of lateral cogs. ‘That 
{ea simmered in my head overnight, and when 
it had all boiled down next morning 1 knew 
pretty much how to salve my" problem. 

“T merely cogyed the outside rim of the fy 
wheel (all fywheels had been smooth wp until 
this time) and shoved my’ self-starter right up 
aloagside it. Then I turned on the juice and let 

ay starter wind up the motor—from Uve rear 

ofthe crank shaft instead of the front end. 
‘You may be interested to know that neither 
the position nor the basic principle of the self- 
starter has been altered from that day to this 
Improvements have been made, of course, but 
the fundamental idea is the same as it was in 


FREE 


facie 


the beginning. 


purer, it woul proce light portab 


pendent on, kerosene lamps. Here was some: 
thing practical indeed, something that would 
bring ‘increased pleasure and. eficency to 
millions of people." I know, because I was born 
‘and raised ‘on a farm. ‘So T went to work on 
that problem, ‘and the result was the Delco 
lighting system, a portable electric lighting 
plant ol very moderate cot. Mr, Deedes and 
‘began to manufacture these portable plants, 
‘over « million of them doing, 


find ‘there ar 


Yaliant duty in rural communities right now. 
“By this time, as you eam readily imagine, 1 

was mightily interested in Ube, electrical 

[problems surrounding the automobile. When I 

Joined the General Motors staff in 191 

{hat the various electrical aspects of 

‘mobile engineering —igition, starting, 


‘convenient and practical it would be, 1 Ggured 
if all the electreal factors in an automobile 
1 be concentrated on the dashboard, and 
controlled by a single wwitch! That idea 
the beginning of the Deloo system, which 
indard equipment forall General Motors 
But say, let's talk a litthe more about the 


NEW it was going tobe dificalt to ask Mr. 
eterna wera guration about ut 
tive scence ‘without involving. him per. 
“Saal the dincuion. Ove tight x Wel 
icave Ealiuon out of the story of electricity at 
‘voil Charles Kettering’ name in the epic at 
the automobile, Remestbering his fondnes | 
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Train at Home 
Under the LaSalle Problem Method 
Why let the ether fellow walk away with 

snebeter jb when iti our he 
you can eceip Yourself fore Ppa enone 
Wale Prolenion? 

‘Under the LaSalle Problem Method you 
canacquren hore usdeteandingel her 
‘eertancy, ert upantra 
4 sc expert a the practical op 
piston ‘of those principles This without 

ing an boot froctworl or adallar ot pay, 


“tis 
| fees cere 
jineers and Certibed Pubise Accountants 
cae etree 


yea ae dlasstisied with 9 
Be Belew thi 


ig questions, however, I determined to give 


areata step forward in the Science of auto 
‘asked him: adding with 


LECTRICAL 


ENGINEERING 


surge you, Ferape you imagine Oat Tn 
ming to answer you is terms of specific 
Sentlone—foursehcel brakes” balloon tires 
or eight-clinder motors” Dut I'm not, for 
‘Selon think they do not rank in importan 
Sth the big step General Motors tok in 19 
Then it decided to establish a seiex of 300 
practi 
Tobie leaving its factories. 

seat a. radical and_ expensive step, 
necenitating the building of = buge proving 

the invention of several Selieate 


A definite program 
for getting ahead 
financially will be 
found on page four 

of this issue hhow well a car could perform on a steep grade, 
we had to take it to (Ceatinued en pure 18) 
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Pike's Peak or Mt. Washington. Since no two 
‘care were ever tested under” identical con 
tions, the automotive industry had no abso- 
Je standards to go by. We decided to extab- 
ih thee standards, and bought » thowsand- 
acre tract equidistant between Detroit and 
Flint, that we could have all the room we 
needed to move around in, 

“On this proving ground we frst built roads 
ofall types gravel, concrete dirt, Tarvia, and 


Just plain mud. We built a foursmile speed-lap, 
the fastest in the world, om which 
cars ean attain a 


stock 


tnd we have artifical grades as high as twenty 
four pereent-much steeper than Pike's Peak 
(One sion ofthe proving ground is own as 
the Mud Hole, through which we drive our 
‘are in mull upto ther ub. From the Mud 
Hole we shoot the cars into a refrigerating 


speed of the ears, both on the road and in the 
IMboratory—and it was as a result of one of 
these deceleration texts that we decided to 
put four-wheel brakes on our products 

‘heel brakes are now as obsolete as 


ing eat within the required margin 
Taye wi ne = 


steering wheel measures to fraction 
Tan ounce. the sering. every ered 
every sale, spring. and forging 1+ specially 
tested for tent and shearing strength. Ever 
the breaking point of elas has been severe 
tnd av result of Uhtse teste we are not per- 
freting a Wesible, nonshatterable windshield 


‘ordinary. parts this variation has to be under 
1/230 of aa inch; on hearings and all moving 


partsof the engine, it has to be under 1/1,000 af 


can't stand the ‘beating we give it on the 
proving grounds, back jt goes to the factory, 
Sometimes even to the desiger, to be worked 
Cover until it can meet our tests 


“AE TS point 1 interraptd 
‘question 
“Iaa't it a pretty expensive proces?” I 
asked 
“Not in the long ran. We've figured out 
that it costs us about thirty-two cents per car 
tatest the total number of cars passing through 
‘our factories every year. And sce what it saves 
ts in mechanical “ope” and long of prestise 
ewe had a car in 1921 that was 
{erred bye oem experts. te car withthe 
perfect motor.” Theoretically it ‘would do 
everything that automotive engineers had ever 
dreamed of It ieee (a paper) that 
my suspicions. efore putting it on 
market, I persuaded the company to let me 
ssive it a special series of hard-boiled tests. T 
{ook that "perfect motor car” to the proving 
rounds, and gave it a year's wear inside of 
fro weeks! Four merciless drivers pushed it 
‘overall Kinds of roads for twenty-four bours 8 
‘day, and before it had gone 20,000 sails it was 
‘3 tolal wreck. In the blueprints it looked like = 
perfect car, but it broke down under the 
find tumble abuse of ay usage. So with- 
out a shade of regret we laid it aside. In that 
instance alone, the don poe Li 
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ving grounds more than paid for ita by 
Evag ut the lms of a whole Your's culpa” 

"Tt far Chasis Kettering had beet teling 
woe shout the septs cod tcl eof 
‘orks I wanted know something about the 
Tomtructive experiments e had been carrying 


n't there « story about the invention of 
Duco Unt concerns you prety closly?"” My 
query started. a trim. of fast-moving ren 
Iniscencey and soon ‘Charles Kettering was 
telling me the story of Duco, as romantic = 
‘yarn ever came fromm the lips ofan engineer 


"YV7OU mustn't think that Tinvented Duco, 


we 
‘ 
unt we struck Ue paint shops. may sur 

earn that. before 1988 Tt took 


ing 
finish in lets than! month. I remember my 
weration with the head of the paint 


"A month to paint a car! Nonsense!” was 
my first comment. "Suppose we that 
Thereafter it's only going to take w day? 
"Paint a ear ina day! Why that's 
posible. It takes almost a day to pt the frst 
{oto andthe i hs ody or frty-ight 


rot use ® Incquer that dries in 
T suggested. 

ler ahook his head, eyeing me 
‘as iT had muldenly gone mad 
"Lacquer like that would stiffen on the 
brush before we could get it onto the car,” he 


went a special Inequer and 
ir brush We've pot to cut 
ning time by tinetyive per 
ent an thas that 


*T QUTLINED the problem to Dr. Sting and 
in w few days he was way bend of mei 
this matter of painting cars. “After an epic 
struggle, which I believe has already” been 
recorded in Porctan Screven Moxrity, he 
evolved Ducothe hardest and glomiest fish 
that was ever put on any surface. We tested it 
with fie, water, acd, and cold chisel until we 
‘were positive we had the paint we were looking 
nd how long do you suppose it takes now 
le car, from hood cap to rear 
‘one hour! Which proves, among 
‘other things, that both the boss painter and 
elf were way off in our calculation of the 
tiie it takes to turn out a perfect paint job. 
Tongedistance telephone call 


string of ‘cheni 
Wwilder anyone but aglassexpert, T was amazed 
by this man's familinrity with the chemistry of 
lass, and expressed myself warmly on the sub- 
Jeet when he hung up the receiver. 

“An automotive engineer has to be a 
chemist, nowadays, as well us everything ele, 
‘war Mr. Kettering’s comment. 
stimated how big 
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vention. This “Record of Invention” 
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Patent Office. There is no charge 
or obligation for this service. 


regarding U, S. Patents, Our Methods, 
Movements illustrated and described, 


necessity of Trade-Mark Protection, Informa- 


TORS. 


PATENT MATTERS 


tccure protection 
Ofice. "Vou shoul sent us 


ith 


the oil eng 


ent be pln one pment. 
ction fn three stalin 


‘We shal ta have you coneult us OF 10 
‘or Copyrights without charge. 


150 


— 
COURSE IN 
TWO YEARS 


Dept H-648 "Drexel Ave. & 58th St 


Entei ocean 


MONEY MAK! 


G OPPORTU 


“80 Miles on a Gallon 


a percentage of my prublems are chemical in 
their nature, but Tsuppowe it's something ike 
semis rrentthe emiaey of ek | 
filam, Tuber, and gasoline has to be at the 
Engineer's finger tips, And speaking of the | 
Chemisty of gasoline, lt me show sou how we 
improved motor fuel and_at the same time 
salve one af the most balling questions that 
ver confronted wall by meats of chemistry 

‘As you know, the eylinder ‘knock’ was for | 
many years amg the os annoying praens | 
to car owners as well ax motor 
Songtime ne thought the knock rete fre 
defective cylinder construction, worn piston 
rings of loose connecting rods. By improving 
fngine enastruction, we ruled out this poss 
bility: But stil the knock could be heard under 


So T turned my attention to the chemistry of 
gusoline. I began to, wonder if there wasn't 
‘something that could be added to gus to make 
it more “digestible,” more completely ex 


Dlosive, for it was fairly well proved by now 
That the knock was due’ to lmnperfect com: 
bastion in the eylinder 


ELL, I got together with our engineers 
and we tried everything in the table of 
clements. Todine, aniline, selenium, tellurium 
wre mixed them all with gasoline in the at- 
tempt to remove the knock. After a year of 
‘experiment, the engine still knocked, and we 
hha pretty well exhausted the list of elements 
that wo 
suggested lead, which is about the last thing in 
the world chemists would ordinarily regard ax 
helpful We added » uid compound of lead to 
‘out gas—and it knockee worse than ever 


ferent to hall 
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Himinution of the knock was noticeable. L 


Treduced the led compound to a third of one 
cent and the Knock disappeared entirely 
re resulting saixtare was Etng! gasoline, 

fuel that i teen percent more powerful than 


Cnlinary gas and potvely without knock i 
Sanka 


TXOTICED se siplane designs Me 
Kettering’s desk. and remembered that he 


‘States to ly with the Wright brothers, and was 

‘one of the organizers of the Dayton-Wright 

‘Airplane ‘Corporation. Right now he is a 

director of the Pratt & Whitney Aireraft Com 

pany, abd chief advise to General Motors on 
to aviation. 

"OF course General Motors is going into the | 
aviation game,” he stid. emphatically, in 
response to my question. “Wed be slipping 
‘back into the Middle Ages if we didn't have a 
‘complete line of airplanes for the public to 
‘choose from. Asa first step we have acquired a 
foety percent interest in the Fokker Aircraft 
Corporation of America. Our exact plans are 
still in the tentative stage, and Tm not at 


Bat yea 


‘you'll hear our propellers whirring, so to speak 
in all sorts of sharps and flats. “We're going | 
to have a big linr, ranging from dainty butter- 
fly planes to giant three-motored transoceanic 
liners. “A plane for every purse’—that's all I 
‘ean tell you of our plans just now." 

“But how about the automobile business? 
Isn't it going to meet some terrific compe- 
tition from ‘the sirplanc, as a means of | 


transportation ? an 
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“1 ertainly i, ana Im glad of i.” smiled 
Ket, “Remember the Uhoganddollay, thou 
‘ani-pound, hundred-mileeanchour automobile 
{predicted ‘at the beginning of our convers 
tion? Well. the airplane is making that a 
reality of the very near future. Without 
Drestre from aviation, we motor, manuf: 
tere probably wou lat along just as 

ing until the airplane came sone 
"rake this matter of a car's weight, for 
feample, Until 1920 we used to bass of how 


Hheavy’av aluminum, 
‘allow about four 
making motors of 


pounds per horsepower 
{iis ne metal "Thus a tyshorspower 
motor would weigh only 0 pound!” See the 
Hposiblitien? If we can make lighter chassis 
fod an engine which, in proportion to is sae 
is"much. more’ powerful. than the. gigantic 
‘arses of‘secl that weet to be under 
‘mobile hoods you can see why we are goin to 
teed lean aline. hie fact, together. wi 
innproved methods of exrburetion 

dlouble the mileage we can get 


"T ALSO tative, tat 
method af gear sbifting bs unter. 

fing a series of changes right now—changes 

thaw eventually do a 

some ting ees” Shing‘ 

Pomibly: steering will eventually be « part of 

the electrical ayatems just as starting and 


lglg arent prevent ty deni efor 
marked change lwo We are only 
Jearn the possibilities of the st “A 


n redhicing wind resistance. Major Segrave 
his recent record less 
hhe had thorgughly understood the science of 
streamfining 
“Then sou envision th 
future as a simpler lighter, better integrated 
conveynnce, highly electrified, ahd ent= 
structed with great attention to streaalining 
lowerel itl resistance! 
"That's about it,” agreed Charles Ketter 


pert 
to travel any faster or sno 


thers And when he 
leave te Want him ta aay "The 
people who tmotoe ear did ch 
food job that 'm sure the know bow to make 


‘Which will be true. 


ood airplanes, too, 
"AS FAR os Tan sean Tm taking along 
look into the future—the airplane an 
the automol le will never confict. Instead, 
they Il complement each uther—and inside of 
fanother ten sears itil be a wise man inde! 
‘who can tell, when blindfolded, whether he's 
Fiding it plane ot a cae.” 


EXT month: “What's Ahead 
in Radio.” The inside story 
of modern broadcasting, told by 
Frank Parker Stockbridge in an 
interview with the man who has 
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pplication sometimes mean the Yon of @ patent: Bo lowe no time. Get in touch with 
imc at oare by mailing the coupon trlow. 


to patent ad tradenyark 
hes Weaderstad the 


ommunioations, sketches, drawings, ste, 
recta cefeeee| i 
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“Old Salts” of Fresh 
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(Continue rom po 40 


PATENTS 


TRADE-MARKS 


coming down—ore frou the Minnesota iron 


pits, wheat from the Dakota and Manitoba 
Prien. 
Tt was like sitting on the driver's sat of a 
truck in» double stream of fast traffic an 
Never in all 


SERVICE 


Without charar or bliention, we will 


sharply angling road salt 
had T 


patent, trade 

Sopericht le "Yeon ay’ ask halt 
ate el by ten 

Tis tredreet ot 


tried to push over I 
River last spring— 

the passing carreny—" there's 
tried to cut ame in two in the fog up in Whi 


it, 
Keep her on the buoy. — 


Steady! 
What's that fellow trying to do, cut across our 


bows! 


AYS he referred to the other vessel as 
hat fellow.” Tt seemed quite natural 
Lake freighters have few if the graces of 


Pickard Mather 

beat, 630 feet long. She made m swell record a 

few weeks ago What was that, Jake?” the 

pver sland toward the mate, runty 
ak 


INVENTORS 


PATENTS 


DEFERRED PAYMENTS. 


8 SERVICE, BUREAU 
ashington, 


of ore in Ashtabula 
{in six hours from the time he passed the light 
Twouse inbound tll he headed cut” the mate 


‘thot boat! Paneled in teak 

Troon? Just ike a yacht 

reat Lakes parlance uses” boat” instead of 
“unload instendl of “discharge,” but 


TNVENTO! 
Union Trost Bidee 


INVENTORS 


‘We havo brew in bu 
Invention or patent 


upase print. (rom Oto 360 
take another trip in oe,” sa 
“then jump into wheat. "We've 
jan rate an wheat tp to now this 

0 Texpect it I 


felts. References, 


ADAM FISHER MFG. CO, 


PATENTS 


ILE backbone of lake freighter business, 1 | 


learoei ron oe. Wheat is seaasial | Trade-marks Copyrights, Patent Litigation, 
trade down lake, coal an intermittent trade up. | Handbook with illustrations, Loomechanical 
Tat no Hest can li Tt munt | movements, Sent free 


eo 
ALBERT E. DIETERICH 

ven an ta 

(1-4 Ouray aides ere Faahingten, D.C. 


Pittsburgh Steamship, Company, ix « subsi 
aryof the US. Steel Corporation. ‘Tts hundred 
‘hips handle two thirds of the 23,000,000 tnx 
of U.S. Steel ore that comes down the lakes 
teach season. The sund largest Beet, Pirk 
‘nnde-Mather, with half a hunvired carriers ix 
‘tho tied in with ore Bele and smelters But 
‘ome of the smaller Beets, with to such con- 
tection, are having a harder and harder ti 
fetting business, our captain explained 
Frere om the lakes, as in all other Belds of bust 
tress one sees the gradual disappearance of 
the small unit—merging of the little fleets 
into the big. 

As we sang around a wise head and came 


INVENTORS 
COSPAKY We Build Models 


Grescent Toot Co 


in sight of Detroit, the chief engineer, who had 

‘come up into the pilot house. exclaimed: 
“Here comes the finest boat ot the lakes!” 
‘The vewel plowing down toward ux had a 

Took of littering news she fr rather be} 


isl the chief. “Tur- 


“are there many of them on the lakes?” 


“Not many yet, But they're coming. Aw —y goa ue ooo 
He's" daringly. A finite program for getting ahead 
iadusatsepais |” Anandaly wilh found page 


‘four of this Issue. 
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Water Seas 
(Contin fom wae 132) 

cua ill & fifth, and in some cases more.” 
Any Diesels here on the lakes? 

‘Not many—at least on the big boats. You 
see, Diesel oil costs about three times as much 
{coal up here. So it can't compete 

An we came upposite the cits a fleet motor 
‘oat leaped out from shore, heading diagonally 
for us. Out from the eaptain's cabin someone 
hhad brought small box. nto it the mate 
shoved bundle of letters, and he carvied the 
box amidships, ‘There a deck hand attached 
the lox to'n fope and lowered it 
motoe boat darted alongside, the 
bout snatchesd je it, stuffed some let~ 


ial shore. ‘The Detroit Marine Post ( 
‘quick and snappy 


T DUSK we were plowing nosthwand in 
‘St, Clair Channel with the same assure 
nost every turn suggested to the 

nate sone mischance of navi 
tio, Itere waa where one night they had come 
Uipon the Toff all afire and hee crew jumping 
fover the bow, Here was where they'd seen a 
ont of the Buffalo Steamship Company. sink 
nal as we passed the 


"Te following forenoon 1 saw a strange 

ing through dense 
‘egular intervals. 
were other vewels near, we did 
wow. "We heard nothing. Sudilenly, the 


‘The min streamed down. Hall a 
inlle-aveny, on our starboard beam, was the 
tte ofa freighter, atll enveloped in fog. 

ee steam Hsin a interval fom her 


wet not a sound reached us. Th 
pletely mmothered. 

‘Tosens of stories fro 
‘captain—storien of 
ul oats both blow 


Callsion between fog-bor 
their whistles yet 

ing of rocks i sto 

a the sound of 

than fog. it seems, 


FPHEN: Anson, the tall black-baited wheels 
nan from the Beaver Island, tll the tale 
is terrific experience on Lake Superior 


the Conplon—how they battled @ northenster 
for three days holding up along the North 
Shore to uvoud islands nnd rocks 


rise winsdown mo that they 


‘when ne finally fought hee wa 
the Soo River, she nit 40 
were under water, Then 
tale of how the Turret Chief wus hurled onto 
the rocks of the Keweenaw Peninsula, ina 
freezing gale in the early hours of dawn: how 
the crew crawled out of the racks and wa 
Hered Urrough the woods half-naked till they 
rund ahelter in deserted shack, where they 
led theee days fodlew till the storm went 


that night we came to Sault § 
Marie and the four lncks of St. Marys River 
which Tink Lake Huron with Lake Superior 
‘The three American locks were full of boats 
locking dows, so we atecred forthe Camuian 

“Here was the exential lifeblood of America, 
iron and wheat, pouring down through thie 
parrow ep Toran the black furpacer and 
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Books and Information on Patents and Trade-Marks 
by Request 
Associates in all Foreign Countries 


2X This Needed Invention Pa 


$135,000] 


BRE 


ony B.C 
rw York City 


TRADES; MARKS, 


1m for getting ahead 
‘will be found on page 
on four of this issue, 


PROTECT 


NVENTORS YOUR IDEAS 


Send for our Guide Book, HOW TO GET YOUR PATENT, 

and Evidence of Invention Blank, sent Free on request. Tells 

our terms, methods, etc. Send model or sketch and description 
n for Inspec~ 


“A definite 
financial 


of your inve 
tion and Instructions Free. 


Terms Reasonable. Best Ref- 


(RANDOLPH & co. 
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‘ras more than al the both ways 
ir'Panamn and Stuer combined?” grinned our 


‘Kiraye Lfenad the uabuerved coniaaptiet 
‘git pate folk rakling inthe skippers ind. 


Mechanical 
Engineering 
Learn at Home 

ee 


Foeiea, which ofc 
"ofoen who comine 


{SC water captaine came up bere to a 
heat don to Montreal” One ef lade 


‘This is only a mill 
“Wall,” the skippers eyes gave a lint, 
he left pork and was never seen aga 


strat int, the er, 
snsnlight of Witch Bag, at thee 
strode back'an forth, phot Bure inthe 
Teck plot hou, ging the heclaaan 
short sharp wera’ be old me the 

Ney certaaly one of the 


ay Pesiestess 


“Coiners eh seas of ne 


oalget of al esarng Nery! 


from where we were at the 


| Tene not 
moment. that 


‘countering 
ange was sinking” 


the ne grew rougher, 
town yeu] was Geombed. Jost as he put bis 
head “out of the pilot house window and 
‘toute to the crew to take to the boats, & 
fant wave tor the pt owe a ca 
Fed it'and the captain away int the mo, 
{Ginour sen. The nen launched the boats nod 
vray afew minutes before the Myron went 
"Another steamer the Adriaf, which 

ia heard the Myron owing distro 
‘ame ramsing down with the wind aed re os 
ta, but fale. Nowe of them 


in ter the Frans pied 4 
dict house babingon the waves hat Farsan 
Wd te hg thei dy ms 


Ten rine ewe” | ir nae 


eae, Oras 
SERA uses mm 


wears net 
Sao ie taieesl eg See 
Serena atta tery pes 

Seeeeeas 
haces Soar 
er pn hens 
Sel a ence eee 
eget mee 
So Sh cease erect 
Peetiokeritmapod 
palaces — 
re 


PAs How CARDS 
ayGNSe Sy 


sunken eri 
some plates riveted. The captain left port and 
in thick weather ran smack onto Eagle River 
| Reef. The riveting had thrown his compasses 
| off half a point, which, im the 192-mile run 
from Duluth to the top of Keweenav, set him 
{welve miles sath of where he thought he was. 
“Bat ciidaed our per, he ought to 
have used a sounding line in thick weather. 
He piled up with a dry sounding line.” 
Severe condemnation crackled 


“Old Salts” of Fresh Water Seas 


(Continued from page 153) 


In the St. Marys River and other restricted 
waters there are “range lights” to mark the 
anne, ‘and’ always when a veteel pase 
through such » channel where the course be- 
tween ranges is known, the mate checks the 
‘compass in order to. see if any deviation hax 
occurred, 


Ul rounded the Keweenee, asia 
—that rocky copper-veined finger of 
that thrusts up northeasterly into Lake 8 
rior—the wind was brisk from the west. But 
‘ae we shifted course off Eagle Harbor to 
WSW1GW for the run down to Duluth, Minn. 
in the southwest corner af the lake, the wind 
swung into southwest and whipped up to a 
fale. Soon seas were crashing over the bow 
‘and hammering the pilot house windows with 
‘old spray. But the captain ordered the chief 
vamp some more ballast water into her 
tink sled drove on shend 


TN 
Ai of Devils sand Light 

ourse half 

tore hr the 


fre drove 
the ornate thug ving 
ign, Ug aad ii shor 
ffamewori overarching. narrow exp, inet 
i man Tat te Diath Aerial 
We beaded 
‘An we passed under i, between 
painted to the right 
shouted, There's 


Spinal the. ne 
aru tore 


‘Shouting through the yup, we were suddenly 
in the calm of Duluth Harbor. ‘To starboard 
streets of the Zenith City; climbing & 


a iat kg en 
from the ore pits up in the Meauba Hills, out 
‘upon the trestle.” Ns the train came to halt, 
‘en ran along it loosening the collapaible bot 
toms of the ears. The ore streamed rumblingly 
lowe into the ore pockets. 


APREADY our deck hands were tipping 
‘off the tarpeuling, ‘The donkey Sy oe 
began sping the hatch covers back 
theril. The moment we cue alongel 
deck lng ents rung out froma ine rela, 
‘centering over ch open hatehway. 

"Lat hee got yelled a voice, Red ore began 
spoding down iota out gape bold. 

Come om said the captain 

seri ter hy dwn adder nthe 
sain, out through the dock to a taxi wath 
there. "We whirled uptown. He into 
the company office while L vited outside 
‘Then nt athe oc. “Then became forth 
and we dropped into.a cafeteria on Superior 
Street for cafes and ras. The skipper glanced 
sve th 
must ave 12,000 tons in her by: now." We 
{ised back to the dock and climbed board 
‘The epouts had swung back. Men were closing 
the hatches and clamping on the tarp The 
skipper mounted tothe pilot house, pushed his 
head out ef the window, and barked: “Cast 
ff” "The telegraph jingle. We backed out 
Ets ue kage ce ested fo Une open lake 

‘We were off again with our box of ore—ore 
for brides und motor cars and siplanes an 

cinting prewes and ‘ore, the 

lod uf the mation, 


, sg oo 


ae Peed = = a es 


NIGHTS 
OF JOY 


red 
MAIL COUPON TODAY 


4.6, Dene, In, Dept 656 1778 Bert Ar eae 


| flying was neglected. In 101 


fpavaig st re Testo 
‘Bose Serna 


= Plane 


Climbs a Mile 
(Continued from pope 55) 

Other experimenters, Pilcher in England and 
Chanute and Montgomery in America, carried 
‘on the texts that led to the Wrigit brothers’ 
firt fights in 2 powered airplane. For nearly 

twenty years after its appearance, mo 

‘Orville Wright | 

took his English friend, Alec Ogilvie, for a 
vacation at Kitty Hawk and hovered in a 
biplane glider for ten minutes. So little interest 
fiding, however, that his feat 
‘seventecn 


“Remmppr machine ade the ist fight of an 
hour Hirtzen, n young stant, mounted to 
‘Dahl fs thewed fect ins beri ple | 
find soare for three hours std ten mitten 
‘sow designing’ planes is 
 pesenper for thirteen 
mates” Later in the year, French exper 
nenters journeyed to the Sahara, Desert, 
‘There they used the beat waves frm the ho 
‘nds to their maring planes. From then 
i 


vance, accidents, as well at pain 
Taking laborutory stady, played their par. 
Por instance, w crash once fl to 8 new deni 


: 
i Feet te 
Factors 


‘The shortened fuselage nd altered shape was 
just what it needed? 

ecent reports tell of « new German mystery | 
soarer, ax yet unnamed. Iti lighter than the 
Danestdt the recording pane of at 


Xn 
tbe more than a sport? While ts walikely that 
ilders ever will compete with powered 
they wedi wl apply trae Le 
of ot caveats and covtrions toward 
are doe pete oe 
eral photapraphy aad radio, 
fhe searing vache, Bes tet ylorstion ad 
theta, willbe put to tse, As preininay tala 
ing for fying’ students theit value aveady 
resopnaed by German ying schools, 


i Babson, even predicts that the 
Bile ‘bors and girls of tomorrow will fy 
around their fears in gliders with ax much 
Safety a» the chikiren of today ply in theit 
‘sand piles! 


"IE apparently smooth gelatinous sub- 
stance a ove square inch of sensitive 
motion picture film js coeaposed of more tan 
{billion silver bromide crystals varying in size 
‘and shape. Measurements of the crystals have 
shown that the gradation of Tight and shade 
nw movie is due to the wide range of crystal 
Sines in the negative film used in the carers, 

fon the positive film, containing the | 
printed pictures projected oa the screen, the 
feraine ate much more uniform in sine, giving 

Sparkle and life to the pictures | 


| 
Crystals of the Movies fe 
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eeping YOU out of Aviation? 
ion don’t belive it I 
{aiure to ne the tremeadour oppor 

the profite that the indtry fers” yout 
Tit belee, ha ihe." Romet hig i 
suai you wai don't know what that 
sormetng” but do vow that 1 can 
sre, the da hing yo ne 
Started Teun give you TRAINING! 


Are You 18 Years of Age? 


11 y0u re 1 show you howto 
‘arto whol detay? Tandon 
fame the imporatee ofthat 103 
stronaly Avmonti in, Aviation, 
‘ce pretialy "ae. hat 


sata asens ret 
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Wheres 
the can of- 
PLASTIC WOOD? 


Reg, U8 Pat. 0 


On porches or other outside wood- 
work, when rot creeps in, and cracks 
appear, Plastic Wood will save the 
wood. ‘Scrape away all dire, rot, and 
old. paint and fill in, or build up, 

tly above the surface with Plas- 
ic Wood. ‘Then smooth off. It 
handles like putty and hardens into 
wood, that is weatherproof and wa 
terproof, will not disintegrate or split, 
takes paint, varnish or lacquer per- 
fectly, and adheres firmly to wood, 
metal, or other material. It is to 
wood what cement is to stone, weld- 
ing eo metal. 


PLASTIC 


ance to water and weather 
cen adopred extensively for 
fmany repairs to boats and. yachts. Before 
{verhaling and lyingeup forthe winter Pl 
He Wood ean be advantageously used 

ins athe Heme 
re diicul repairs. A2y page 
"Wood for Boat Repatr and 
i be sent fre on requct. 


Plastic Wood Solvent 

from the 
im harden 
ening of the can, use 
fa 35 and so.cent cans. 


Construction” 


ing from too feequer 
Pibstic Wood Solvent. 


At Hardware and Paint Stores 
"ADDISON. LESLIE COMPANY 


219 Holivar Street ‘Canton, Mane 
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Learn to Fly “with Larry Brent 


Continued from page 46) 


Ibehind me was the practice field. I could see 
‘Randy standing there all lone in the middle of 
that big fed. On top of him was a white spot 
‘That was his face. He was looking up. Ihave 
often wondered what goes on in the mind of 
fan instructor, standing as he was that day, 
Hooking up at one of his students on his frst 
rola, 


What went om in my: mind was certainly 
sitferent From what Thad expected. Tain tot 
selcboled and maybe ts unrine fo sy what 
trent om in my mie, but ae this ina homest 
Trond of my’ semations and emotions wile 
Teaming to here gest If it sounde poly, 
sry. Team merely thrilled at being 
ty there alone, Twas called. Tel ike 
Jeling and singing." Down there were pos 
Teepil, eurtNbeted porple, wosvheg, Be 
aut Bal thea prewar a 
ter of the ain ying thro ops 

Kaas and fect taking me where 


TAD had « sensation like it only once be- 
foredaring my third few, when Ts 


‘when he flew the Atlantic was the busgest kick 
Ie ever got. 


"The first few minutes of that flight were 
worth all the sacrifices 1 ke up 
Hiying, worth all the hard work I had put itn 


a lising 


on mow, won ding th 
ving the mal 

‘the midst of these exalted thoughts, i 
sceurrel to we that Thad to bring ths sh 
iheck to land. ft was wore than waking wp 
{fom a benutifel dewm."I had ot yet learnt 
to like landings. I lomked down. “There 


Randy on the practice field, still looking 
My altimeter said 1,100 feet 
cet the motor. 


pitch sounded wrong. 
Singles picked the imaginat 


Les 
fight Then t ny tla shout 

the pore down, The whislling srock x 
Righer note. I knew I waun' doing t proper 
Inthe few secon that remained sted oy 
Siow had done i before: Thad been ak 


it 


tne bounce. "Handy called forty fot 

locked nearer a hundred to me. 
Fortunately, I hadn't lent Bing spon 1 

lapped om the Usrottle and climbel.suain. 


Now I was scared. “My throat was dry. My 
hheart was hammering. And that lame duck of 
‘stomach was doing a tail spin. T 
‘around and at 200 feet cut the gun and put my 
‘hip into the glide. 

“Again I leveled off too s00n. Again U bounced 
and again T gave her the gun. As I started 
around that ‘circle again, I thought of the 


story of the soloist at « naval training station 
jin the war who had made bounce after 
ounce—a daven of them until x diagruntled 
mechanic on the ground finally “exclaimes: 
“Somebody bring ‘outa machine gun and 
shoot hin down’ 

‘My thinl attempt at a landing was a pan- 
cake: Trolled toa stop, wiped the sweat off my. 
face, and started taxiing back to the end of 
the field as Randy came running toward me. 
Twas sore and disgusted 

T settled down in my seat, jammed on the 
sun, and took aff again. This time there was no 
thf, "And this time I wasn't rattled. T made 
a long oli turn and, at 000 feet, faced 
into the wind with the fel below me.” Again 

my glide. The 


‘Well, had soloed. 1 wasn't « rookie any 
longer.’ Randy climbed into, his cockpit and 
wwe flew back to Curtiss, 

with Randy aboard, 
Toose—forever. Ran 


Piya 
witenoctire tnt 


4 lot of nice free publicity, und should bring | 
hhim flocks of students. "Take my’ word for itt 
Randy isn't instructing any” more 

1 eovncling this atti 
is of rensations wh 


Treat into New York 
inner inn big’ hotel 
And suddenly, for 
ants Lit rere ha 
ant explain th but i happens feent 
tortion inthe sol stage wanted Yo leap 
Sip and punch my waiter he nose. didnt 
‘ant my fie expensive dinner. Twanted tobe 
Up inthe air, ying alone. T wanted to be ot 
1 the ld with the sel The sta the 
fo fumes my oe 


Coletien 
reason, [hated 


painstaking care T have begun 
thing ty ot only in ee nr 


ince Tegan to sla, i has | 4 
Irecome a model of reatness, So have I. Some 
times give myself great big pain, so nen, so 
tier no finite have T beewne. 

‘My future plans, if you're interested, are 
follows: Ax soon as 1 have secured my private 
pilot license; I'm going to Borda. am going 
{ostake some fessor i yng boats. Coil a 
tho some eroecountry fying down there ax T 
derstand les ate etd 
‘ery reusnable at many Pork niports 

ours tooth and 


Hm ping alter thow £00 
rail.” {t won't be long now! 
"THE END 
NEXT, month; “Barnstorming with 
Lindbergh,” by Randy Enslow. A 
‘sown story of the days when 


great ; 
Reand Lindy shared adventures, Better 
onder your copy early. 
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How to Choose a | 
Heating Plant 


and advantages and disadvantages seemed to 
hherather evenly balanced. Heremembered that 
the first salesman had said that choice was 


largely a matter of opinion, and went back 

Civ iS tats nes ia eeoeeation 
hore og wai thes 
man, "the oe-pipe seam a if youre nk 
seu. In either ease the aise 


4 
fect of expe wall and las Tht i has and 
then you onside nm It it's on the 
exposed side of the eos iil have to. have 
more heat than if it's protected, and a down 


ooo 
stairs, ‘There's a formula that tells the roe Le Ipielale 

Sera ere | renames 

together he radiation Gebers 10Cents, Shows Howto You Can Easily Make 
Se hog peal pe 

Se horeienee Tapes Soper 

what the figures for, It's way. To! Cape Cod Chew of Drawers, LePage’s Complet lans 

all of the radiators hot, a small ‘boiler ‘will have | Alexandria New of Tablen and Tastenetions jhow You How 


to work to the Tinit, with a roaring fire and 
pipes Pea 

the same reults witha Gre that's ot mach | Chins Coen Lady We 
erethan mncidering. A bg reburing slow- | (tins Scie Gater be 


Any man handy with tools can easily make this 
‘ornamental Galleon with the help of LePage's step- 


ly takes less fuel and attention than a little fire | ack Book Shelves, Mot- by-step printed directions and full size patterns for 
that ins to be pushed, wo even though the | frnuc Deas Maderais every part. And just as easily make any of the 
age tine conty moe, you) he beter off with | Table, Moterninic Folios attractive, useful projects found in LePage’s Third 
spe my agement ‘weal be nbn = chatmChetes Home Work Shop Book or in LePage’s Job Plans, 
ving 


Expert Instruction 

You have expert instruction to guide you. The 
designs, dimension drawings, photographs, step-by- 
step directions and the actual furniture itself were 
tor, ‘Thats the modern way made by William W. Klenke, Instructor in Wood- 
“You cam get them in, any | § working, Central Commercial and Manual Training 
a, room Os yee rn Bove High School, Newark, New Jersey. His experience 
‘an expert gives assurance that each project and 

ats the directions for making it are thoroughly ractial, 
don't ‘To make the Spanish Galleon as shown in the illus 
Hi talk things over with my arhiteet, and | Job Plane 10 cents session (over-all length of hull 26 inches) order 
al dealin cach. Onderbynum- —— 1<Page’s Job Plan No. 26 at so.cenea, Loskover 
THE Ker’ dito drop nf diner | Ber ae indented tm the contents of LePage’s book and the Job Plans 
Tihs evening and. heard all about it Coupon. available as shown in the column at the'left. ‘The 
Talking of heat,” he said, “here's something price of the book is 10 cent: 


owe are inclowures that you can put over 


Ferien ad Rage Rhat have the ome mum | 10 Shenton Wrting Dk ‘10 cents each and are for proiees requiring, more 
hrf hen of bot he ae ar. "One | 17 Seraton Do Cai claborate instructions than those shown in the Book. 
fama alla me in every week we tw to treat | 18 Colin Hangiog Hot sts in pel : 
family eal me in every wesk or 7 In all eases the instruction consists in printed step: 
tone and Unrat troubles while the other haan’ | on and newing _-Y8teP directions, dimension drawings or full-size 
triat makes the dillerene, and Lye come to | |” cabin patterns, and a photograph of the finished article. 
Pani ler iateseiatepaon | wenemnon Send 10 Cents for LePage's Third Home 
those at aeventy degrees ot move, and the ait | 2. Tenoycee cation Work Shop Book 


i yh ike i Sahar “The other Races te co 1k 
ome stent Shaws fee Tecpine Simply use the coupon below, sending it to us wit 
pee nt foe on ee dee at | cont 1o cents in coin or stamps, and we will at once send 
24 Mangal Trainin Work you a copy of this latest LePage’s Book, postage paid. 
* Eide Vere Tot MAIL THIS COUPON 
26 Sania Gaon 
27 Vanity Tobte 
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om, MAKE MACHINES IN THE SHOP 
P REPORT AT YOUR DESK 
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by wire to Nw ROOT 

MAGNETIC COUNTERS 

Mechanical contacs on machines make 

0d break the elecaeal creas which 

ce the counters over your deik, of 

2Preked® conrenieady of a. Counter. 

Bound The eleero-nagnetic dive of 

the counter pees is curat om Your 

epee lighting circuits Aberalteg 

aiwat cubes 33110 00 120 Vols. a8 

trdsred’ Abo funusbed for operstion 

Bp direce ‘curent oe storage betery 

Bring machines — im effec —right into your office to tell you what 
they've PRODUCED. Watch their  eecomeace from where you sit, as 
registered on Veeder - Root sncers. See which machines — at 
any minute —are running, of idle, of producing too little. Get the records 
+y wire from any remote point. Continuous check-up on machine operators. 


Ask us about the application of this latest 
and greatest adcance in Production-Control. 


— oud ROS 


Offices in the Principal Citi 


Finconrorarco 
Manrrone. Cone 


i write or phone 


Take a permanent vacation 
from sanding drudgery! 


Swear off—now and forever—alow, 
tiresome dnd expensive hand sanding 
Use the "TAKE-ABOUT—the ONE’ 


Belt action leaves smooth, w 


Fos, ‘No pales Nesoratebes, 
OPERATION? bing into any Hight 
fink Hee the 
FGoly ts || sett yaaa tact a 
eed eee 
Sigma tae tera Se eae 


Teeeit through 
reer model 
Prodhetion work 


oe Meets 
‘The Porter-Cable M: Sean ee ee 
teeta Sts Speoune ‘end me rec semple cae of Lave Sop 
PORT(-(ABLE | oo 2:o. i 
Sass : 


| rickel' 


Spername: 


How to Choose a 
Hea’ 


skin and membranes gives gerns a chance to 
attack, and diseases of the throat and nowe are 
the result 
For healthful conditions the air must be 
humidified, snd Bob wan unanse to lenen tba, 
to be effective, this requires the evaporation 
‘tSrom three to six gallons af water a day for 
J. This not only wil 
{will preserve furniture 
dnd keep it from loosen 
Title use to puta 
for there will be inal- 
ate the nese 


ing and cracking. Tt 
of water on a rai 
fic eat to evapo 
Such a plan is effective only with @ special 
radiator tank that requires the rising warm ait 
to pase through a euarse cloth th 


ANY warm air heaters are fitted 
tanks intended to moisten the air, 


M 


‘often these are so sinall as to be of litle use, 


‘Sime tnanfucturern no 
‘connected to the water 
iy automatic valves 
‘rare warm ihn 
theirs kept in reation by fan. Eater 
the machine, ts tered, warmed by passing 
Uhh i anne nen hued by 
sprays of water. It runs on gn, and tempers 
ture nad humidity are under on 
tr "The mane eplaes heater oe 
ier, and because of i air pastes to the 
titeret room. is het installed while the 
ioe under contri 


ere was more food 4 after 
long discussion with his architect, Bob de- 
‘ded to follow the is friend, the 


falesman, and install 
the liviag room snd th 
Next month—another entertaining r= 
ticle, in which the Kerseys tackle the 
problem of paint for their house. 


if radiators in 
ipstaits hall, 


ing Robot Sells 
Flapjacks 
sation vt 


Jt outside in the entrances, 


‘When the best known of the New: York aub- 
vay: turntiles were installed in 1988, each, 
tnachine took the place of one man, When & 
dropped in the alot it makes an elec 
trical contact which trip a dog and allows the 
sarms of the stile to make w quarter turn. A 
tatchet allows the a hemaveel freely in 
the opposite directo 
‘out ure the same 


nickels. Soon ana verage of 3,000 slugs 
‘daily into the enin receivers. Again the inven- 
tors got bury. The result was the bull seve. 

i ciunent the coin entered a lighted 
chamber and could be seen fron the oataide 
through a lens which magnified it to the size 
of'a dollar. ‘This 


Tnereased demand for automatic salesmen 
has. brought 230. manufacturers. into the 
market. ‘They produce about 400 different 
machines 


his one 


iia nna 


Sepresmen, 1929 


Talking Robot Sells 
Flapjacks 
(Contin fom re 158) 


Some of the stronger concerns have banded 
together in $85,000.00 oransization. “They 
hhave been so active in the invasion of new 
terlory tad fn wasting out wey mochiocs 
that organizations of clerks and salesmen have 
become genuinely alarmed for” 
‘The question whether the machines 
human beings out of work is bein 
"s the ald story,” says the presi 
aautovending concern. Men are afraid of the 


{fetter jobs. ‘To eigar store sal 
ple, the machines are aida, not co 
‘A customer comes in for a pack of cigaretien 
With the machine he can get what he requires 
in a few trond Withott the mackines he 

Ihave to wait ten minutes while the clerk 
{alls toa “shopper. We figure: that. the 
machine should take care of the fifteen-cen 
tales und the clerk should devote himself to 
selling in larger amounts,” 


HE spre of the automat 

‘astonishing. Those in. the business 
prophesy huge arcades where customers are 
waited on exclusively hy vending and change~ 
Imaking automatons. Already there are stores 
Of thinsort. One at an amusement beach near 


vending idew 


Tn which eleven 
beet, 


Sodamat 
berry juice, Too 
ike, 
‘One inventor has produced a 
rivals the blond lady who stand 
Anurant window and deftly fips hot eakes. The 
tomate wheat cake vero clerical 
‘operated, has a maga i will accept 
tough dough for hundred serving. 
ter dropped into the slot entitles you to 


hur wheat cake and starts a faxcinating 
series of operations. One by one the portions 
fof batter drop on the hot plate, When one 


Ts brown an automatic flipper turas the 
plies xytup. Butter 


i ine. The 
slot takes fifty cents, An adjustment allows 
the owner to set the amount according to the 
day's price. 


er of washing machine business 
ice with, 8 thousand old 
Tesh jt Application of the eotnand- 
tot ides not only sived his financial hide, but 
Eeimaking his fortune. He put n time atiach- 
‘and inatalled ther in 
the basements of, apartment houses. For 
twenty-five cents the housewife could use the 
‘minutes. ‘The saeco 
ure was immeliate and the bus 
hess is being greatly expanded 
"The sale of music and entertainment via the 
‘old as the penny arcade.” From 
the automatic idea has 
spread into many and higher branches. ‘There 
ihn machine which plays twelve phonograph 
records fora nickel. Another gives you a slec- 
on from an automatic orchestra.” Pianos with 
(tachment haye been greaily improved. 
‘The autoradio now ix being installed in hotel 
rooms. A quarter buys fifteen minutes of radio 
Programe—and static. 


UNIVERSITIES and manufacturing plate 
fare buying vending machines which vell 
candies and fruits. They save the time which a 
‘workman or student would waste going outside 
the building to hunt refreshment. Also they 
‘turn back a profit. 

‘A fortune awaits the inventor who works out 
‘a successful machine for selling mixed drinks 
ce cream sodas, for instance. The problems 
of refrigeration, of keeping the charged water 
‘and syrup, of mixing them properly, ares few 

Temain to be solved. 
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in the modern 
CANNING PLANT 


Tycos 
The 

Sixth 
Sense 


HAs ELIMINATED GUESS 


WORK IN THE 
PACKINGEPRE: 


CANNING 
SERVING 


INDUSTRY + + * 


Certai 


Whether 


eos empernire Is 


Most of the largest packit 
have used Taylor Instruments on con 
tinuous cooke 
hausters—retorts—vats, ete. for years 
—the spoilage in the plant is practi« 
cally nothing—the yearly production 
ishundreds of thousands of cases. 


N the process of canning pork and 
beans—e 


i sauce—jams 


uup—el 


—jellies—preserves, ete.—the cooking 
temperature must be accurately main- 
tained. A variance of over two degrees 
might mean tremendous spoilage. 
parts of the process require 
absolute mai 
Nothing but accurate—dependable in- 
struments will do this work. 


tained temperatures— 


pea blanchers, ex- 


‘TO MANUFACTURERS 


mt can food—make ateel—furnie 


ture or iee cream candy or any other product 
through manufs 


Taylor Instrument Companies 


Main Offce and Factory 
ROCHESTER, N.Y. == 


INDUSTRY 


truments 


DICATING - RECORDING - CONTROLLING 
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What is that “K NOCK”? 


HE, “knock” was a mystery in the automotive 
world until the scientists in General 
Research Laboratories started on its trail. Before they 
finished they not only found out what that elusive 


Motors 


“knock” was, but were actually able to take a pic- 
ture of it! 

This was made possible by the development of the 
Midgley Indicator, which records the pressure inside the 
cylinder of a gasoline engine. It was this ingenious de- 
vice which first revealed the truth—that the “knock” 
was caused not by the engine, but by inherent faults in 
gasoline itself. 

Te showed that gasoline, when compressed beyond 

_ certain limits, explodes too fast—that is, “knocks” and 


ETHYL 


GASOLINE 


wonder 


loses power. Then the problem was to find something 
to mix with gasoline to control its combustion rate as 
compression was raised. After years of research it was 
found that Ethyl fluid, containing tetracthy! lead, was 
the solution, 

Today leading oil companies mix Ethyl fluid with 
their gasoline to form Ethyl Gasoline, Ethyl made 
possible the engines of higher compression now on the 
market. By eliminating “knock” in engines of average 
compression it brings out additional power, gives them 
a new resiliency and nimbleness impossible to obtain 
with ordinary gasoline. Ride with Ethyl. 


7 é 
ALITY: by a printed guarantee 
...0f six, months perfect service! 
f radio tube buildimghas reached an every a a revelation in tonal reproduc- 
T tion and trofibletree operation. So superior is 
Triad quality that e 
certificateguarant: 


QU 


tube carries a printed 
minimum of six months’ 
perfect sérvice. Ask your neare for Triad 
equipment, a new c ing * Tubes do equip your set throughout. Only then 
than have ever been knowmbefore ean _yéu know what thorough and economical 

d financesjmake __radj@ enjoyment really means! 
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AD MANU! ‘ACTURING €O., Inc. PAWTUCKET R.L 


It’s all the same to 
me—just sol get a 


CAMEL 


